




































































R )e ve A vb 

beg- 'kg tk^f 


w. tfj'sr. %rr^r 
csrfs ^JpT ^Q*Tffi1iT 


m« uv bv 

w. ^rt^r 

w. csrfg^ft^T'^ 






R \Z xi vie H \(jg I cW'cyZK te\W© 

^-^o, mW\, FW 



ci A vgj-K ms'< i Y 
cOg cB\k : At+vei ■ 2012 


c \A/"c y K- c ©qjb mgs (fK 

^FRT^Tt ' s Ttf^T 5 Tt "oTHToT^ 


KwcDUu KcvR 
tj R vi '< '\b vyvgtUW 


2 |^f 

my k D e\Qvi 
mg \Dj A\#e' t 


vPI M b 
msMp)Z 


vWR vBb 

R \Z >q vkl igg I c W"c yZ K teWV© 



K\i KZ|p vebvgfl "wZitYi Rb 


ii 



c fe -K v 


vk 1 v R\Z)q Rjetbi me|Zvg|/x Db$bi cel&Zp Avi 'l cweZBkjj vetk| P"vtj A tgvKvtej v Kti 
evsj i' ktK Dbcpb I mgywi wtK vbtq hvl qvi R b" cfiq\R b myk vfll Z R bk v? | f \J vAvk>' \j b I gy5 hf^ri 

tPZ b\q t' k Mo y Rb" vk 1 v I As-nbiZ tg a v I mnfcbv c vi/ c ¥-©\«K vkk mvnvh" Ki v g \a "vg K vk H \i 

Ab "Zg j 1 "| GQ\ovc0vgK '-ti AvR© vk 1 \i tgSj K A \b I ' II Zvmcc^wiZ I mijnsnZ Ki vi gva’tg 
D"PZi vk 1 \i th\M - Ktl tZ\j \l G'-tii vk 1 vi Dti k"| AMtbi GB cfiqvi vfZi wtq vk 1 v 
ftki A_®vZK, mvgwRK, m\s'< vZK I cvi/tekMZ cUf vgi tcltZ '1 I thvM" bvMvi/K Kti tZ~M \l 
g\a "vgK vkH vi Ab"Zg veteP" tel q| 

R\Zq vk 1 \b»Z- 2010 Gi j 1 “ I Dti ktK mvgtb ti tL cvi/gwR© ntqtQ gva"vgK '-ti i vk 1 vqg| 

cwgviR© GB vkl yjtg RvZxq Av k(9j 1 ", Dtl k" I mgK\j it) Pwi' vi cffid j b NUvkbvntqtO, tmB mvt_ 

vklvl'i eqm, tgavl MOY1 gZvAbjpvqxvkLbdj vtoa’DY Ki vntqtQI GQvovvkl v_© A bvZK I gvbveK 
g j~ "teva t_tK ii"Kti BvZ nun I HvZn" tPZbv, g n vb gyt hjN tPZ by vk i - mwtnZ "■ ms'< vZ te\a, 
f ktctjteva, cBvZ-tPZbvGes ag®eY®tMvi I bvix-cyf vbvefktl mevi c fc mggIr©vke\a R\M0 Kivi 
tPo vKi vntqtQI GKvW veA \bgb'< RwZ MVtbi Rb'Rietbi cffi*1 ti ti veAvtbi ' A Ztu Z€c6q\M I 
vWvRU\j evsj vt' tki icKi - 2 0 2 1 Gi j 1 ev —evqtb vkl v I' i ml g Kti tZ\j vi tPo vKi vntqtQI 

bZb GB vk 1 yjtgi AvtjvtK c®7 ntgtQ g\a "vgK '-tii c0| mKj cW"cy—K| D 3 cW"cy-K c®qtb 
vklvl'i mvg_c©YZvI ce&tf AZvJfZj mt% vetePbvKi vntqtQI cW"cy-K,tjvi velqvtoefbl 
Dcvctbi ti ti vkl v ® mRbkij cffifvi veKvk mvatbi wtK vetkI f vte J Zjf I qv ntqtQI cffitW 
Aa"vtqi T ifZ vkLbdj hf Kti vkl v I AvR©e" A vtbi B #2 Z cOvb Ki vntqtQ Ges vevPi KvR, mRbk^ 
c0ofc Ab"vb"c®oeisth\Rb Kti gpvqbtK mRbk^ KivntqtQI 

GKvesk kZ\a x nf’Q RieveAvtbi veKvtki GKvkJ JZfYCkZK| RxaveAvb vkl ti gj~ DcR*" nf'Q R«b 
t_tK ZwEk I cflqwMK vkl vM0Y| Av vkl vM0tYi a\i \e\wiKZxq cBvZ I R)ebtK RvbvGKvkJ Ab'YKth© 
vel q | beg I ' kg tkUfi R >eveA vtbi bZb vkl hi tg Avbt>' i mvt_ RieRMZtK Rvbvi tmB mj/hvM m «0 K i v 
ntqtQI GLvtb RieveAvbtK Rvbvi Rb" # eAvibK aviYvl ZtEj cvkvcwk RiebvfvEK cdqwMK ti ti i 
Dei I J i Z j t' I qv ntqtQI Gi gva’tg vkl v#'i gf'tbf (DZ v euj vstk ntm c vte I ZvivAvR© Avb I 
Abpveb ev-e Rietb cftpMKi|Z I thtKvtbvvel qtK vePvi-vetkt YI gj~"vqb Ki tZ cvi te| 

GKvesk kZtKi A%iKv I c0"qtK mvgtb ti tL cvi/gwR© vk 1 yitgi AvtjvtK i vRZ cWcyl’KtW 
c i xl \gj~K ms'< i Y witmte cBvikZ ntj \| KvtRB ctV'cyl K vkJi A vi I mgtmmvatbi Rb" th tK vtbv MVb g j~K 
I hyt m% Z ci vgk®, i fZj mt% vetevPZ nte| ctV'cylK c®qtbi vecy Kg HA AvZ '1 mgtqi gta" 
cylKvWivPZ ntqtQI dtj vKQyfyiiWt.tK thtZ cvti| ci eZ © ms'< i Y,tj vtZ c Wcyl K vkJtK Avi I 
myi, tkvfb I i (Ugf K i vi tPovAe'vnZ iKte| c \A/"c y—K vltJtZ evbvtbi ti ti AbyiZ ntqtQevsjv 
GKvtWgxKZ© c®7 evbvbi nZ| 


c Wcyl Kvti i Pby mauv by vfi % b, bgtyvc0D» c®qb I 
wtqtQbZut'i ab"ev AvcbKivQI cWcyl Kvl/J vkl v I' 
Ki te etj AvkvKvi/1 


cBvkbvi KvtR hvi vAtsi vi/Kf vte tgavl k| 
Avbw' Z c\V I c0"wkZ ' 1 ZvARI vbv® Z 
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3ffro wtrot toito® ws to$ 's to 4$ ^ toto to? <wro 3t$ i w TOto tW 3to wt 
toito tom *ttro "tfiwiMi to to i wm to*r tor wtw to <m tout ^m^n^rr to to ^ro 

ffatom to i ffatom 3ff% tonro <ito 3toro TOt i 3ro %ro wmto* wnmt to 
ewfe ^ciif^i, <4 w«i crowr cjte wrro wro 3tro i 


totom tom $to, 3t% «wm #ro TOto «k to to to i ^toro ftoro tot 
m.'te toto to* wf to i ^ topt totoiw* «r towtro w?*r« wpto to, ftto 

snroto toro, 3totro TOt to tototi, 3 TO tor 3wro 3TO ^tot <ro i toro to 

TO <toro wtH «M^to i witoto toto tow « wtow iii toic-w wro i w*K to 
«nwm w*rr 3tot*i*i ^rtro totofcro ^ to w'asftto wsm i tfct-TO warn to it 3tomi tos 
wirowc^r, c’ttoTOTw^s^, wmiwwwiwai c3to w totocto toto wftom, *ip> w 

w% <rora i to* (tot 31% tosIwto wtom , ^ « wft toto tot to to i wm to TOm wu 

3TOR wtoR « '*t% i 31% w a ifo tow fcfar mat ^3ito toj w wtoj to to to to i 

tottTOWTOW CTlto'TOT totoH I #TOTOTO $qsrf®i 3toM Biology I Biology TOf& 
Wto TO bios W<1 #TO TOC, logos W<1 TO <U?r WTO to© I tototoWTltoftTOF wvs- 

vsi^) totoiw* wtototoi toic«w cttoto to* to, ta<ito to TO^'tororo toto£ wto 

tolto TO 31TO TO Wlto #^TO (Biology) TO TO I 



%TO TO W^TO #^toro 3TO "tiro TO To TO, TO fcfaf toTO w 31% to§R I %TO CTO 

to to wtoto tot tow to to to to #%toito wtro eto #^ro w tow ^<iRto ^ 

^witototottoi 


cto#toro 

c#o #qtoFi TOm to to wroro to tou to i to wito*^ to ^nto to^ro 

WTOTOTOTO: 

i. WTOTOW (Moiphology) : %TO wto WTOTOto ^ t*!to 3^1 tot I (WTO tom 
toro ^SWTO^TO (external morphology) W (WTO WwtoH tofH toncw 
WlwswTOTOI^ (internal morphology) TO TO I 







: to?r eiftoim w ^ toist wrototoi 

: iSl^thCW TOT W®13WJCTO twTOTOto TOff^ ^ "TITO WlWlfbw 

to i ‘TO^te %ro TOr%?r wfiln^Sln TOroto3 $ TOm tout to i 

toShfa (Histology) : towrotofl^TO 3^1, tom w ^t%TO ^ TOm WTOTOTOTOI 







OVS 


<?. ^tf^nt (Embryology) : #TRR^ e tR R"1t4 4 RmRfcRltHl 4Rt^T I 

fc. C4HRHJI (Cytology): *thci«sl 444 C4t£RR «&R, 4i4l<lPl « R»I«m »1“1c 4 Ri4®)*l "RWRT 4 


**. Rt-Rfafaot Rt CBrCRfifcl (Genetics) : ffcfR « R^IC^ 4 RmRtGTfcRT 4RI^ I 

V. RR^RlJl (Evolution) : ^f%0 »tR4H, #tRR fR4aR 44l4»lfR4lt i, lR 
RftRl&Rf 4 RM1R Irrr I 

*>. ri*$Rwi (Ecology): sn^4 riw %rr ^og^p*i^ Pm*i 4 r*h i 

10. 4rel4l$ERRfa (Endocrinology) : #RGtE 5 WTR (hormone)-4R 4l<4lR4| tRRR4 
RftRl&Rf 4 RM1R tRRR I 

11. §1^11*1 (Biogeography) : ffcRR CoMlPto R*olw«| R1W £jftf4»R R^lflfoo tRRJt | 


^pf®^0 Afresh 

#RR-R?f“f$ SflOllflft RrRR^ 4 RM 1 R I 4 «J 4 fi 5 S®WtIRWIto 4 Rl^Rt: 
i. WqRujl (Palaeontology): 4 RHtR sllM 1 fc*)Pl 4 #CRR RrrR 4 RI#Rt*tI >i"lC^ 


«nc*H5Rt Rsat ^jr i 

*. #R*lftRt?lJR Fm (Biostatistics): #4 <#Rt?DR fRRR4 ftwH I 
®. *ta<§l3lRlJl (Parasitology) : *M<§IR'o|, *lR#f #tRR <§l«-IKMlR 4R?. CRN *Mf^o I^WR I 
8. WijR«M (Fisheries): m,, TO $<5flfRR, WtJ R’RR WtW « W¥R R^tf^a R«r I 
<?. Ufo'q (Entomology) : ^|l54oC»tR#RR,^4llR4|,^4llR4|, 4R4F®, RRRR"lf44 
t4®tRI 

fc. R^rRssH (Microbiology) : «ttRtR, RJl4Cl5iR*l1, Mt4 4R^ NRJRJ N'jftRR^tfR^o IrssR | 

R. ^RR«bH (Agriculture): ^fR 1RRR4 R'seli I 

V. l&lWllR»H (Medical science): ^ #RR , CRN, R’Rf^s I^or | 


i. I^R (Genetic Engineering) : f®r*i 3^% « 4R RJR31R R**lf<fco R«bH i 

io. sINRRtRR (Biochemistry): %RR JSHdWHlR^ 4l<sNlft, CRNR*MRfo ^WR l 

ii. ^&4l R«H (Soil science): Rift,Rlf&R *&R « 1®OTf^sTtft >1 *lPfef^ssR | 
i RRUrH R«®h (Environmental science): ‘ p tf?lCR*t R*®lf^s R«gR | 

i\s. %bR (Oceanography): R^ « R^JJ R*®N *j*lP^ I^WR I 

i8. RR t^BR (Forestry) : RR, RR *l"lR5to f^stR | 

i<f. #R Sl^ (Biotechnology) ; RRR « ’lf^? c R RRJtFt #R ^W^|C*M R»*lf^o fR^R I 

i'b. 4lC<Pl (Pharmacy) : &RR « 3^% fRRW f^R | 

RRJ2ttf«lf^RJt (Wildlife) : RRM% fRW 4 fwR | 

iV. Rl«l^4«lW 1154*1 (Bioinformatics) : 4p^®Ubl 3^fR®R #Rf4®R 1%f%4 ^fj GRR 4JRRIR 
^»Jlf^ feR't RRR4 R'SsH I 






: ftu>s (5<a CRW (R*lRf5 RWtR ' a (’»'^s ^IS '®|PIn i I (Iwlsl ^cs edict's 

tWR^SM 



cs 

rm $f%cRR m m rr «sit% m c®r w kiriI^r hih^jH « r% rrt rcrer i rcr 4 

R*R3T Tj^f® RR, wil m SJffcfpR^ me R^R R^R stales R*fRt R^ RP^ I RRRtR R>RT RR OT, 

RR %RR R^RT CRR RSR 4R RRW %tCR Sim <W CTlfk® I WlRT, PRRlT ^ CRR1R ^RtC$ <£$ 
RR*PlJ alffilw pj^lM RdJlR WRtRfatERtR SjCRl®H I 



GjPlf^RTlR RRTlR 

JjWlMliM RR*tJ RCRR 1 RttR$ 8^foAlRR ®RJ5R <KR%*M I CR$ HUintCfM 'olffiPrS. §IrR*IMsI >0^ 
^55f R1RT feRCR tipK Rty UjItURfSl Rt tdPlRHJRRuJl I (dflfclilWR *WJ yi'* I ^RPR 

ftRlR « fcRf&apRR #|R^fcEV RR^StER RR RflZfcR <RR*,RR RRCR Rf^RlCR WIRT I 


cdfiRuiM ScsHwMj '=mh cacRc^ R^f^R ^ilMRlR PlRfllR I iw RtIR 

Srrhi I^rom cRw IS® ripsr rr $ RrRmruir rjrIWSIr RRim 

RCRf^ERRI R|%5 RRERR $t%R, ftFlR R^ST R«R « #ERR GjPlftRJtER *Bf RUlR % I 

R^SIRR flJfiRHJlPH w RMPM i^% SlR^R ^CRRI RRR»U £rPT$J R^TCRVt R*ER 

'§Rei*teM 1 yfB «1CR RRI ©RrMR « SJlPWR%RCRRRP®^t3HI 


Systema Naturae StPRlR ioR 'WWR (iRflV) RRrIR #*RR RtRWtRR C^CJT f^R RtRR^t 

SJR^R rsqh iflR^ RR (Genus) « d«rlR>a (Species) RR*T CRRI \ 5 fin e gfl%T Rl^f^, R&R R SaPl^j 

R^CR^R R*CR ^tPW RIRRSSR W RR I RlR^#^ Rl^RT « ^RRl^CRJR ^RR 1%fe ^R #RC^ RCR 














cqRRhjipm ®c«t1j ^pit aiT%f& ~m « &m ’r*qr*r wh W i #wfesa Insist sifa 

^Bf «ifcR« «hw >i(S^»iw tow'T w, **hw iWR m <*rct 

alftfiJ #WMItf *U *BH 1 H 1*144 I'M W4I <Ml, arRapR’e *IM4 4*UltH slUII»r3lil §14*1^14 

, 1 S T® ^*Bf 'ftlt'W >N4V1 kW^I® BWUT I 


4 jimi*ii»i PiRsi»i-< 4 ?t ^ w Rt?t “I®i*¥l 4 'sjwi*rrt% ^pra fcfarasft « 

2ttf*t^, 1$^ Rc 4MI 4CI ^fi> » (Kingdom) tt|RR*ul*l 44T ^pst l R*1H4 ^sWafl?r 4&IIW 
c^lws 1fe.(£R.i£|« ^l3L«fiR. S^lawi, ’S|-sc*tcr t<plwa tsPlij, t<plws *s ^IuMl'TS ®*U- 
(3*11084 $■& 1^t% 4BJ 'BUST. «^. ^15414 (R. H. Whittaker) *W 4HtJ ^T 

<p|^.'» Insist .h (Five Kingdom) ®W iP®M 4BRI *BR$toBT '*TBl*IpR (Margulis) iH8 ^flBT 
Whittaker-<44 G|fiR«1JlC>M ##5 « Rw*lR® 

^t^Ri faft >m»® i§)wiw yftfmfrwn ®w 

4BH <*FR ^ ^114 I^JBCSf 

'sil , a\s|^® <pcsi I 

: CSfaJlft'eftt (Prokaryota) 

•flSJT «ilRca > H RPl4 uj^pc/pI?), 'ail'll•*i*Fl's> <?R 



4t®fJ- i: »icial (Monera) 


1 Sar>.i : ^*) «uhntfi«|, <0 Nostoc (^hto •’i^t £i<ih) 


fcaR&j : tflst , I^ilwvR, avilRsiH 4t »i l$t*iR*iH I cvIm wtolfiJi Mlw R**^ 

R5R»wnH « RJifoala I <^re*RT C4IOT sllPtw, 'Jfl^diM^It, ^cAIsliwrRs* WlPffl $®j|R 

1%*^ m^wiww i C4I4 Rbi«h RR«i®m aR*nm 44 i ewr® ciR«r 4R3sW ^*csr i 

®E4 C4® C4& 4tGlPMtvifl>4 4t t4WlPH0lft>4 (aMaPW^KPl) ’’Hfotw ^ftRT 4Bf I 


fcilasH : "Si'll® cHah, ajl^t5lS*il l 

■^ItS R»v»i-^ : (Eukaryota) 

iflSl Sl^® C^PjRPr© 
a*o*ilR wiWIca wa r 'i i olw ^ca I 

^ : CfltiWBt (Protista) 

taR^J ! <^BiT wilRah ^T 

l^iiwtw «SRt RiBt^tiW RR41 wiw w»NlH»*i 

R®Rs5Hr *i^r ~m i wihiIBh dna, rna 

« caifl^r i c^tw *m ^nw i *tt*fj sw ^ i •* 1 ^ ^ 151fl ^ 





$NR*h 



cam, sw at wfciPMtafi;* awfac® toi 

hI^cGIPm c^ta Preiatoifl aiajca toft a^R 
*idJ w^pHws aia3ta wl*i a^*H l 

ca^M ^5 ^a ft 

fcaito i 

iW, CW WWftH I 

Ht*fT- « i <rh«tft (Fungi) 

fcatoj: totofc ^o#t% at auft% i 
c^ <wwfll ®i«mi a tol*uim to 5 tfSw i tawa 



jH 




jr' r 

, - F . r""_ L J ■•' I . . 

l ' ;■'; - ;.'.'.: ■: . j ;": 



/• .> r:rjvrA-'i |t -i“t*•■'■■> 





f a 

IBar i .o : ^ Penicillium a ftiw 


RSf&ift ^ifS^i wiaaifft a 5 ^ to «ffNi aiato cna*t «Nto to i ctotsN* 

i aflaw® pais tototo i tolPrc anrftarca cfta Rtortoi 

SakflH : Penicillium, aMfla I 

ftaij- 8 : $IRfi> (Plantae) 

WW (fcjdKI'b *rtf ’3^ ft! I a*l HV6 ftto ^W toWT to*i 

atoai 4RfT 






aeftfatol *awawft^*H 

s $f%a I ^ far j.s s ft Spirogyra (^pj# t’Rfi) a) ftfcta *lta 

Sala^H : 5»^'s 5Fin, (Haft I 

afafj- <t : 'sulRwPwl (Animalia) 

£aPl^>J . (£Rff e a^wl^l atf I (sjtifl tftca eft cal *t^ 

Cftaaifft, dipt® ® Wla ’teas I jdlPt'a ft aia*!*! 

, a^fc *wt'»i#|, (sro, ms ftw « toa aw, caca toa 

Riijuh i 4ft aaft® caft enwa ftarca to|% aw i afta® 

Raw® aga « to ai% «Hto Ww ^iiaw® fttwfc aa i ^®r 

•^OS R$| I 

Bates *l : >14*1 ®iwgto (caicriteria i ntvbi) <sat wgto a1% i 

*008 ftw totto RlAHiftCW frlft Cftsftfta-Rft (Thomas Cavalier-Smith) eflaMC'WI 





ISaridS = sicfm tl$7lta 


artWlw 



(Protozoa) « WlPWl (Chromista) to to toa ^ *IW 8 lW 


toccto to tow •pnni«M toa 1 <3to to wit? tor w towa i < 

Raw wia?it ^awif (sifto ^isre I^siOvs^hw 









fto dffiR-uiwu ■®rt ^ m ms, tons ^it « ^f^( 444 ^it aswrt% i 

<*to #to siwrf% ’tw R-sjic>i^ w ^s : 

(Kingdom) 

’it (Phylum)/ R'ohl (Division) 

G3ft (Class) 

(Order) 

C’flSJ (Family) 

«H (Genus) 

(Species) 

egf'iton^i «aft mmn m$Q Wfc to^w «n w i 

«awfl» ^ «r?t ^t ^ to *ifoo ^ i sm « ftSto 

2l«rlI'©S •TN I CW C 5 1l e T s l 1*3$ twPr^ •Ttsr Solanum tuberosun I Solanum ’W *1TH 'Q tubero¬ 
sum stwito^mi, ^ ^ to 5|f^s to ^ *(ii( < Mc c i?T stow to ^rowt 

^wi ist^ ^£#2ire?r #wtoo?i stofto ^iw 

illS^olM WHTI «lN*$llfe4«lM PliliJ^lFb CSJW toff TO f^% e t 4Slt ^?T I ®Ikt*l 

TO International Code of Botanical Nomenclature (ICBN) 4^4 31%f TO International 

Code of Zoological Nomenclature (ICZN) <P^<P Rswlyilca 30 $ '51^ I S^s SW iflt code 

^*44l4lM flf^s to I TOWt *lto *\Ft ^sTO C4ICTT toil £4te|R4 TO TOT 44t TO* 

to^t ^JWi ItoM to Systerna Naturae sftto io* to 4IW( 3#? 

4SH 44t «K « SWlto ^?PT CfR I tot 2M* stiTM to* <2|f*l, *W <<FR Sstlf% TO^M TOto 

■^eh i fttoro <sft to TOto Vitold i <4 tot% ^nft stto 

to*- 

i>. totoft wnt *ito mt toto toss 4tw i 

*. £<mR4 to** rfb wr to*, 2 m «n to ^ ftto <*«?# to 1 c^-.Labeo 

rohita I toto ^Labeo rohita ^ £|eflto I 

va. #Wt^ 3 to toto ^FHI (unique) ^ ^ I Tjfc ^ ^SRT 

CTt 1 

8. ?46*iR 4 7 rtww sm tort 2t«m $,t<\ <iR> ^ftoi 

•Tt 5 J C^f& «l^ Re?) I C<J»l*i- ffm- Allium cepa, t^TCS- Panthera leo I 




|§hfoe«H 



<?. S4MR* W Wtt WSt^s ^ I C^H: «IR- Oryzasativa, ^5^^- 

Catla catla I 

fc. *W « Stelfa* ft® ^wm f^s ^ I CT^H.-Oryza sativa, 

Catla catla I 

•\. ^ ^ HW4sH ^QR, ^sllf^ *l1$T «l«j>llM sm flafit 

2fpf5 ^ I 

v. c^n *|\o %<h w twif^ ciw 






Oryza sativa 


Corchorus capsularis 


Mangifera indica 

^#1®T 

Artocarpus heterophyllus 

^fM^rr 

Nymphea nouchali 

^t 

Hibiscus rosa-sinensis 

4C*Ml efl<H‘J; 

Vibrio cholerae 


Plasmodium vivax 

«*tffl 

Periplaneta americana 


Apis indica 


Tenualosa ilisha 

<EC«il ^Jte 

Bufo melanostictus 

c« 

Copsychus saularis 

«TC?FI (flWt®! Ul$*tm 

Panthera tigris 

^5 

Homo sapiens 






i. ^? 

HN 1®WI 

vs. '§NR*bIm* *$?* 'IHIlpTO MI 
8. f^FT *ih<psH v bqfa 

<t. cdRRHJlw* <11^*11 Saw w i 

i. #^?r <2tRR-uic>M sj«iie^*M 

<I*Ptfli>A si H 

i. ^mRasimsi <?m■*tNi?r $HMwi te^ai ^r? 

^CffclWfoRr 5.c<phRf 


*. rtflfruiPM fionlJ *M1- 

ii. «Dm<i 'iNtoH < mc v s m\ 

iii. R*®ll«i'o'»lt<i «ahc<p ^NFH 

Rcbfl whit •nPh*? 

^F. i« iii H. i«ii 

_L * * * * * _ * * * * * * 

5 1. li « ill 1,11« 111 

Pi CD* fc"itH<pfl> •T’C ^r <^V3 « 8 ^ ©6* tfl« 



*i. *umiwPuii»i 












8. (6c»fl sidHfci £«Pl«ij <*rat- 

ii. *tt*?rM3ci> 

ill. H®UM|J1 Jj^ll^vs 

ftwn whit 

_ v ^ * * _l f f _ -f -f f 

1 « 11 11 « 111 

«t. 1 'Q 111 1,11 'Q 111 



<1. erHfofelMsI C5ho 11 IW^||^S C^T? 


*t. IBar-* 




^r. Itar— i ^ «hit , ®rf^ 3 p i 




CSlPtPo C*M^ I ^T!^*t1sf ®»8| %% ^5t5fs!l Wife 1%^ 

ifp *ns??n sn^pr ®i!wi<? -*m '-wf& Su®!<b5*i 

<9 «wjira , *i*3N s t s*wt cvft «i^^r ’^p^ «iiwm ^ir^Ri 



*9 iMfl tHc«i ’fltwi- 

• tSfiP? <9 dl1*k*q»|w$ SWfa 4!®r ^WJT «iw *!t3T$ I 

• C*lPf, W, ^!W fltj^JS'iM Sf^Bf C^JESfJf *ww 

*m\ 

• ^PT (?fK CVtFRT ^DtlH WSE >! 1t3P51 

• ^JHJi ^S5® ' e tfiP[ I 

• S1% ft>^J ^JNJIWC^ "*$?& I 

• <9^^ si^*i 0 $% 'S <9^? <p|®r 5 P^HBf $&%P£ 1&5[B ^FlSf «fiWS 1 

• ft^, '®!Wt iiR^'®C5 CTICT3 ^>6*1 '"STKS? ‘<9SE® ■’113^ I 

• ’Bfe^pef &%f 'Q '^8 Hw WP8 *I^T I 

• 'm 'SPKjS *iiSR[ I 





cdFk« t'ohsil wwnfl, I ^*j|a\s w*h ^Ms ^Msi Pw fcoft ^ 

Ml *lfo» ^r I 4$ C^T WIWI R'Sel^l 

*0 «?hi* &sl^lc*l*i f^wq ^fat <posc^*i I CTlft (Loey) 
iV5»b RIOT £<i<hj C5RT (selectively permeable) Rl^'a Q s *ilq»ik’1si RfRRJ 

RffaRlsOR Acer* alfa^f ttSft ^ICT CTW 4WW I 

C^lwn zH»lsic®i 


RSCjNIcjis RV^cuq face's C^tR ^ «|?[OT?r W- 'Rtft C^tR 0 3^5 C^tR 
Rift C^tR (Prokaryotic cell) : 4 *i*wsi C^tOT C5»k*il 



(nucleus) < ifk^ Rtl 4 


ef*u 4OTsT Rp ftwlsrah^® c^he RRt ^sr I wlwsi RSfoah c<pk*il *P MT tql5« ?ll(.<p Rt l "*FOT 

^c&tamw ^stOTt i w ctfw iil^cGM^ul, aPfe, <£ic«siaierfsj^ cgf&^im $sjp 

«hot* Rt ^ ri^otiotir $*PP5 riot* i ostwtwtw dna mu rna rict, %n® r^s? 

Mrir, RjMkGI&ii*i <4 wff <?m riot i 

R) cm (Eukaryotic cell) : 4RR C^IOT* RiBfjtellR R?P® MlR W (nuclear 

membrane) R&t ##s <3 RpRRfc® | astOTtOTFtOT DNA OTpR, fopfcM « «MJHJ 

Srirhrioth r^rw Arwh 4 rrotr^n <rw%^ 

at*pOT^8 4 RROTR CRIR RIOT* I tfPW <&tOT *l$Mk®rlW Rfyl «MJMJ ^ustl^^tf^s RtOT* I 

mm apa cm ^ sRsfi, rrt- ots cr*ir « rrr cm i 

i) CR^ CTtR (Somatic cell) : ■qj^Plfl erlcqs CR^ R^OT iflRR C^tR ^RSlRR <PW I *i1^.u5|Tl»<p 0 

*Pjcn WIR faellSrs RR l <£i«k < i crms qcU I ftf&jj ^5aj 'a R@t-2P5]@t 

r&ot cto cm rwt otr i 

ii) RRR CRRR (Gametic cell) : CRlR k|w?*i»i 0 CRRt RtR 4RR #OT ^RR CRRR ^ I 

I^oPr an^Mit^M %5 |ur vk& <?m ^ i c^tw 

R??tJT wlwa w»k^lcefl»i R^?tM *t\C^ I ’ s n^'0f 5 l^^f i H C^l? RPi'o ^)c<w (?f5. 



’lic'm ^d*i! <pw | ifl JJbR (Zygote) 1 ^t?T ^IST 



■sjlWT 






CTrt fiflShr 



flWVtCTO3^ 

qg 

^kjbtkRi^ wPw 

■^1 

*-\ fcru . l Ct 

HwiMfl ■nvfli 
Wfiftwiw 

opt'flflbr ^7 
PWi»« awq 

t^tanuW 






■flwraMflff'vifrff 
(vp) 


<?ic4iww 



‘Wfl^PT 

RCI^e 

flfeflWffl 

wiPm 



yit^ wlMfl Ta r?H 

« SliPlC^I^ 2WT ^N1^T35 






iHwlwhi 









zilftwlcas sftfa 

$wwH ’H a mi OT*it'^ita t«PH ca»la«Hltl*i <plcw*i nflist tiRtsr^tsrat HSlSw ^ i 

^) cm tttSfa (Cell wall): cm sflfk £%f 

WlWfl U|^*lb 'a( 1 J\ 8 *| tilfij 

W ’iR'o | t£(3f flh|i|Pi<p 

PH *rfii»n 4V§ 
wlapiTcaNt, PWFh, H^fti , ^taRa 

hhihR* <w< <m\ ibpi 

ajl+dftiihi wHsilSta csttf&^r« W® ^lat 
stffo | (^ (D "ihuw 

8JNRrs C^snfw& RR$! I ■SJHJ 153f-<.^: CTfo dlSlow t@3T I 

®f^TS CS1cCt31«t»i Rs^s spFlGfif alalaFto g^j «rc»i C*fW snf)? *jR> i tfl zll&la 
"»^»i<plc*i altat fag (IwB a lea* ^®t ac*i l taHa sJI&la wl<iw afacaa dial's pjw a’H mi I 
whw st*fH ^BTI wlcaa 'TOftT fflH I "Ilia'S) ta»lcas ^1W sHertalcwBmlbi 

hI^jc*! caMIcaM a’H a>ca I *llfa 'Q a||«ta faaaM ^ca I zH*flca*lca ca*lazllt>la aHca* »fl I 

a|) ca*laR3l (Plasmalemma): caicBtsH^PRT afaca Pf fi*safaRa» 

*tfr 'stpp cvnM Utancmi fifaiwiw 

HW1CHT «I«WM (£BT ’SHHH I <qfi» 

j^vss *tfri wroftiiNf >8i«t» 

nl^wlRISi at*i i awns RR® «cenf&H w *lfS® i 
pfftft# £aw cstfi *t<¥t ^srcur 'ail&gaHa ^W3Pf 9 ttR 

« Wl6»[ faiaH ^CS « Hfqfl CfM^CfllC* •BP'BT Pfca* 

«ihM a*ca alc< I 

*0 ’rttdJfelWPlw 'Bl'HI^ : ^tSJiai^sf ft OTPrat fawa CSIPIW OrM* l ta»ltaa fa'oc.a PI 

siaw|o<p wRa ' 5 TJTfl‘ adw Wv csflcBiaiapr wwRlSt ^t?Tf OTJf ^yra csHriJISfasn 
catdJiai^sr R\SR>ai»i ^T c<pRja»lIT)ca» >iRca pi reft "5^ fflw ^1?f PiflS$ 
>lfetiaiefii i <£it >lfeUiaietWii tcij 'siprs napw «iwdt ^ l 4P«J slcvsjtay 4let itm I ^ 
<m ^ <an^ laiwIT^ ^s|Bf # # l 

S) »jl$ I <.kla>R)sl (Mitochondria): (5 «(w»l HjfU C^st (Benda) iviv ^ItPf 

^iR^tsr^BHi ^ R»ssr RiSt not I 1%®brt ^sgf& %®bri 1^ #iv 

^ta m&a* I <aci5i &P5 (cristae) ac*i l 13*P5a ■Hits PlHI^Pfir atlw, (ata* ^%c^r 
(oxisome) I «(Riwk»i > iNc'il atlw I *)l^tBla>Rjawa l^«ca atlw 'sntfifsf 

(matrix) I 


















*iW«u *aT hRgDHpRjsiIsi stTO *1* 

csm <wcro ot airo foata aro m ^ i to sm am 

fi$ta a m cs*f\ to* flfoaidPtr «n 

«Hhl*i too^ jiHsi aa i ws^i »w 
Ssc^b^p <*rc^ m\% ^ 

-nHS( TOI LffSI l>W ^iPi* "ifi 
TOI »fl *aj i|l$tEI*foalC* WlWfl '"tfo &mtTO 

c^g at *TOia *is»i <m\ to i 4 *!% #a ^la RR>^ *tw 
ifwi ft^ajPotfn w\ >i4*i $ftnasiflcroa to* *aat to 






*1^"^ 
*IJlffifl 


ISar <-8: »)&d>h>RHli, *, «t-*r*aETO 


*1 fllPS* (Plastids) : aiP$® $f%g cTOaa toih i sm^?5* aala *1* TOj si^ *at, TOj 

to* *at « fcfta cto* a*faa a *M% *ta totow TOtai *at i aif^frs foa to 5 * tot- 
croatar^, croatapfc aisifewiai^ i 


*) CffluW* (Chloroplast) : TO®f srasa GTOtfll^ awi *lt®T, *fi> TO a «MJMJ TO* 

Wt TOTa TOl fllflfcosa TOT (grana) TOT ^<1C*1I*C* TOTO TO alTOffi* *foc® 

^llwISho TO I <fl$ TOW cata*t% ea>TO (stoma)-C® «KiP<t'8 ®TO5* toT^>, at?, Oft* ^5 
*1% 'blSTOfca « *#T CTO■’BW'i^lt ^*1^ TO I <fl$ SlPfo® GFtealfiK *C* TO*TO* 

otTOi »fl*?T <to *jiuilt*iuiui TO* a**a ate* i 




flfiNI *UI«#IN 

<IHTsr 

TolfIN 


affile ■uiphih 


uNuMicfei Rf&sj toi Amta 



is*i «i^ft sip®*** (afisw) i 


a) CTOnflP^ (Chromoplasts) : tflaT afot Stiffs ‘flat TO* TO I <flTO dlPS® «tjHRH , 

^jiwifti, , <pI$m»I j iI*iiRi ^«iiR atffa *R*t ata*t tot c*twifl»e* 

cronftc* to* c*tcatf&e* ala otto i to* Rd'taft'® tow ^r, tot « Sficns whjhj 

to i afta ^®t, tot a TOcaa ^pt iflcaa TOat to i ^®tc* to^%t to 

totow TOiar to «flwa stro to i <flar^1^dTOa**TO^TO8WaTOT'TOi 

*0 Pifcwtjll*^ (Leucoplast) : CT 3 * dlW® ctIwI a** *lil4 TO't ^ca at 'olcia 'PlScaflSl 3 ^ TOT I 

ca to c*lw TO* c*flTO at croiw >flwa TOat TO, otto- ^t, ^T, *to c*la i 








drew swh ^ wi gpictopS ^t 




■^i®f : jdlPttMSfl I5in '^VP'i | 

s|<K>M %$, C^5m C*Mm, C’K I 

RR>!) 44UM tflP&GM IBi| W CTlrf tplw *H® « $*Wm I 


C 5 fflfS*f : 



T<M<Pta CW TTfST, 'alow C’lfij'Q’T 

rnm*> *wfc ^ vfpnfttN ^ntcutstm 

*I1CTI 4 <5*fl*FtW wdjoerln ^PTI tfrrWlH OTfij'Q'T 
5TT*rtS e tW ^Itw ’fluwftl C3% SRtoWlM (7PH- 
^ilc^ vik<f> 1aiPlwIq f^o|«tc*is ^fsra <iM?l<i-csr , li*i ^sl 

wfii^wa smfa n*I®t I 



Ibtfl : C > lfij'9 5 T 


8 I JltnlWlH (Ribosome) : si# fl Sfai $35[ spFfc Tim I 4$ ^hlRtH m»IT3ji> 

swm , aiif^ ^ca^r ?immj w i c^wm miflm ^ ^sm w <w i 

cailUwn •Iftt'HJftbCb^-i *KMl*rt at dftMlWlW Hfc^ I *mvt a mlw sactll®r^il S^ir* 

*is<isk W «I1W I 


ff I 4*^ (Golgi body) : sfaH's Sflftc^tCT 

^ i w m? CT*lCTe awsr ot*IT' qm i afi> 

'S wtw 2 fal?T cjoPi^i Pitfl ’jfS'o I a?T *1^151 

Qfcf lift Ruim t?ri JNctict 

*flW ?ITO I 

fts-NflcHs «SRT ’TfWIin CT'lFTf C^tCT! 

f^lt^tW mOT ant ^HP^'o | iflRIt 


Pi*5|Ff 









% I aistfllmPlm calt^il*! (Endoplasmic reticulnm) : a«>lsltaf*i<P wlt^ih a?f ^5%f ’ttW 

amt nitwiwm aiw, ^it ^wfawiwt ^ «ftw ’snf^m i c^tw 

fcsmffa ams *w itwM ac«iziNrl»j<p csfl>^®im a?ri asrr flimar 

csmgpm ^ atw, ^at^f ct wm c <^w c^tw «c^tw 

'shkt <*m ^rrcsf ^»it6»f ^ar i nitcGl+l^l, c*Wm t^Jlft ^cvo 
i «ftpf«stt% CTiCTt <flsn fcaffcr? «nw i 

^ I 0R$mN (Centrosome) : ^irf& 8||ftwlCTS t^PT®T I ft*|cc|Pls <9^5 OT<tT 

1«\ wfSHerlw RihwH pi^c^l^raw a^lsr cs ^3T i timivr ?rar 







-'jFtuofl <ssr aum I Rl^sj *RlCT3f s , ic®f°il ^RJcw issit ^wtsi^f i sWH® kHRwIw 

*IOT? *ll'Q?t 

VI C*N *1*1? (Vacuole): ^ CTft »lw CTlCT? t^Pl% I <SRT 8WH ^Nt CTl^PT «rta*l WI Rt^ 

apflST Wt, «llR?, 1 T^St, uRbtI'®I« to? tilR®, *W1<f, HR ^©Jlft ^ CTN3PT 

k I *|Rc»||W|*I (Lysosome): «il$c*iioBfl»i m»Rc?» 

c *ict m toi 4? ms 

’^l < qi‘l»jc*ik<p w ^cs c<p&*i i <4? 

*tfr m mm m «ttw ^ 

wmjHj **BT W •Ttl 

•Wfl’lW •iWIWl ?tG I 

Jo I R5&al'»i ?t (Nucleus) : c<plws to?A<p 

to R1^ RiraK w R®1 &ipi i »o? t*iwi^M, 

Rotate ?t *1*11*1? I Rrst^ft « CTlR® 

Rfcftferm ^it* *rt i t?R£i AR,'® i 

<?fl> CTlW ^wflSw R*ll% ’’l? 13>sl-R1«toil 

Ruaci *c? i wRj4iti Ra>? OTtf?fir i 

^ RSIjhila Riff (Nuclear membrane) : R$Ijk , *il J it < p fats UlPl to Rift ®lc<p WBfihils Rift 

At c*fi 3 *l Rift ?c*i I R^s RP|i Rift l <i| Rift RPi» <8 Blllti ^pp^w HIS® i <? Rifles 

Hep 'srwjcsr «JiRcBiaiarw? toij 

R*^ i>*il»*i ws l ^ Rift 'ii^t5lxll«t*i e4c* c*Rj*ls wmjHj «q^c<p w 'S RRjj < i ,, Tjwi 

WlW RtiaKwi 





V -i x! v. A) 
»V.. r-i>&"- 

tjA:s®*.- J 

_cy *; 4 . 1 . ■ \ 
J)' : :i^p ( %;; 

fesp 




1&S-4.V: *lteWlfl*rlH m I 



fttoflhrt&OTTCg* 

Nflnm 
A&13MM ortt^ini 


Har-^i: «i#wnww ^lt i 


*0 Rtlt^sSlNPr (Nucleoplasm) : Rif)? ^wc? (hR? 

*ijI*i * 5 ^ ?t c<pR3<pla-»i ?t R 5 R»«ilk»i ^c*i I 

R 5 Ij|wp lilPl®, udllti, frst-np^ « ^pR’iii 

Wt«Wl 

*0 (Nucleolus) : CT^’VlSICTS WlCTtWlCT? 

mA «Tt 9 1tc=Tt cslHW? <p^c.<p RiSQ^esifr ?t ^ I 

ttf lt*lltetlti|fl ?OTEH^ Win *IW m <?IPt Am I (iratRNA 

« catf^TW *tf^i ant 4^'*^ w « csuRjt 
toWwi 


as 



c^icjita 


®lWlPPlt 


1Sl?-4.5o: WlCTlWN I 



Ofalto WlPW (Chromatin reticulum) : (MM MPm ^ 

■^siw Rim ca^mtto ^tto i cm w <m csrfBt« ^ ^ ^ 

mm mm mm canwfcsrm l^ww aw m i &$it»iiesrit»i toto ISm^mi to*lto 

w w srsRf am? ^5rt mw to m i ctoit to*j <astwtrerft toJt 

^ ^RT tot# I ^ c^twtwtw ^?\*M WR# to (gene) W*R WI ^ l«^W 
^Pl% W ^t OsNwIterlWsl to I 

sjl^, c’lft, ?iw, i£r^ 4l*Sf ■*iQ&h*ii?i RR>sj sfafa ^Rj^l 

cm sfi% <r^ i 4 <k«>iD 'Q <^cm^\ atto?j <mm to ^ ^ toi *i9i>ito i 
’ < p% mM ^iR'aiw?) sm to mp to *i% q<pw$\ sn% csfntomn tour (tw 

m <raw?r feimn cw sirtsw, Stor ^ ^ cto<j ^twi to to i 

2H%^ cw<nw to1%^oT to, ms, £4>^i i 

MR to RHT MM cm MR *ll«l ^ <lto tot^s I MR toji 1^41*1 CH^C^ MM W 
to I toil <31 CtoTf ^t’Rt aw to #W CSW to, to<J CtoT 4f«T 

*tftel<T Wf C%^ OTQTnt to I (MM <3to ^ MM 

Rtotoi mr <toi?r to *to?j Rt «rt^m (#wt sn^t ^t% 

<3tto ^r rt i Rto gjt% ^%r torto <3to m i ^iwitu* to®r4ttf, ^f5Mm ^ 
R5t&^tR C’lftoft RJ^s ^1I %R MGM totos) f^1%^ tot tafav® | CRtf^® Rtof'W 

Cto^ *B»l*tC»1 «lftlC®M $W W ^wcaw ^3IJ «R% ^ W <3i^ 8lf^fl» C^tW 

^%5R Ji<]<Wl^ w I C^o <3f^ emt 3tot*J W I ^bQ^I C^tlM c^& 

^QTrr <??i^s ^wt ^ wre ?n^u w i ^%r mm wf ^q 

■“#i^ «i^iHt«w ^iw w «tiwi "Jim i ^%f <3t^s ^ 5jto «n^i x)f^ 

c^im ^rtw ^ Wm cm <3i^ ^ w i 'siPm^w <3t^ M*t Ml 

w <3t^ ^ot to «tiw i <3ns^ mm, 5i^r, Mm ^ ^sitto 'srftoro mm toiwt^ 

I^T (Plant tissue) 

in^vj) ^ ^ ^C5f \®ltiij] T|f^ ^5(1%^ ^?j ^sR 

'oIciji I^T ^rf ^®T I I^T *ra^ W- 'ofSR 5 I^T 'Q ^tlft I^J I «1^ I^T R«|erCM t%¥ 
■SRflft I^jjj toto ^!CS ’IIgs *Tf I ^dt fU^j 2R5R, ^Rf- R?R fU^J 'Q erjb"! fU^j | 

R?R (Simple tissue) : <3T ^tlft 1^)?f 3f^f& C^R RW?T, « «to?f to <3tW ^1%sf 
R^Ttor^Ri i%1% w m*\ to«tFt M \^ti 

m- i) *biuw^ft*ii, ^) witwi^i« «) c^totsiti 

i) ’iJlfcml^l (parenchyma) : W M Wt mmm M cm^\ 

#to, wi%f, msft atfl^ « can^nm^f i n?>ytvo Rt^swt%i to <?nt m i 


vti-V, ##S»K Ss'ST- i 6* I 






wfoaflfter Tjlst i <!pr trlw aaa csptEsitsil 3 ^ «lw GFteH^l^it 

(chlorenchyma) aE»n Vf iSfifcWfl a? *4jlwii < pl$ai 

(aerenchyma) acn I *Ulw«i*$»il fiJ^a 2WH a*1® *|Jh a 5 ^, ataj spsps a®T, vtt 

« amgai -mi i 

0 E*lEWl$*ll (collenchyma) : 4ftf fala *l]|E*H*l$Ul CT*la afiJT *1$® | PRFlUf 

«caalfcf ®ta <awa cattaa silfk 'srwstta % ^ ca^iat^ 4 

fC^ys wla’Jifll *i*alcl» 'S ■'lfiSw I «£Rlt CSttCPtSlW*!^ ^ISI , lf5's | »iITO ^fl®Sw»l5lii $1^ aia’c.'s 

*hbt i cawt® ^ at ^e® area i ataj sp?® « $%r ore® T^®t aata w 

tflwsr 3*tPr ^|Bf i *H®1?rfiat, *kn^c« *!iEaii caat ala i a*l& «*n*ilii a*1®, CTaa a^vpi « nw-w^ls 

astro ^ rt-oj i j?'oi sptft ^ca i ^ ctict aaa Essicaisipfc attas®aa ^ aiai sp^® a*rar i 



^ a a 


SPPtBBT’RWfB^, T- Hflun*A*l, a-M*li*m>R*l ,»t- CflPUM^R*)! I 



o) C*#HH4l$Wl (Sclerenchyma) : <n flfgja c-W^tal *1®, w?w *Pat ® atfta RR-& aa 
CSHEtiai«tHRD*l, l*WPH*t* *flaialftas ^iDflw! SHJ RtfMi C4M OKU 
^rc»r i wflia wn^aic® taitUiaM taPa® aftm® 55 ®t c^tw 

aHa ®1 ca*wsjipit st*iH« aaEaa, aat- <H$ais 9 wsrai^© 1 c*^^ 5 ®f spfH isrci aift 



■®) vftalflat®¥(Fibre): 43Twpejw SlElanj*, sit®a^l ®Ea^aEftT<$1®!^® 

aiEai ai&lcaa ®HwHs atroi <$ Use® ^ja aw i 'aa’ata «1 ®%e® lii^ra R1»;] aica 
Vl.Vth <11*5 alE^a , ®rl$WH at 4 $®*^ | 


*t) (Sclereids): lijcisw* pSla CW ^a*ltI <£Rit tllcSt, -»i»i<ul^lfl, *i«qlciJ ®1a1aa^R« 

®fif®wa ^e® *ncsii (OESfa <tfHail5k ^ ^ e 'PNRh^ i *lfS*l® e^mi^ <?m 

^wia*l® ^® <*nw i c^wsai^la i 

isJ^l'Sl 'Q R^l«H3l Sficisi a*E^ ( ^P*T ® C'^spal^,© lt<y ala I siRx^s 1 «tl^w»i « 

ctf i cacaa *\ \ oi *iai^® CT wy^y t <n^c® m i 







4tNR*H 


: l^»i *141*1 fS-qjfl (5tfi wiwi i 

fcTOsrt: <?IPfcfiT CTO* « 'JifcHPH 

I^T <MM4 *M*1 fcgtl ISRr'i fBifl 3ft 1 TO* TOTO •nfojflCTt ©‘TOTOTOI 


I^T (Complex tissues) 

fat^S) zMwis £^*W *wn«i OT fC-^J ’IIS's TO vdIc^p wfHH tU^y I TOt JSfici HR^o*is ^HS ^gs , 
^ TOTO TO TO | <n fl)^ ^ TOETO, TO- Bfl^CTO « CtflWH I Wl^CTO « CTFtETO TOTO 






^ftPW (Xylem) : «H$CTO ^ TOETO- TOfSfa « C^iK eH^CTO I 

cat^m fflCT BH^CTOE* SlNfSfa Bf1$,E*IH TOT I SiNfSfa 
ClCT CTTO WOT xtfc CTOIM C$N Wl^FPT ^P£ 

to i 3Mf*i<p wfttro i stwRr^ to*to <siw 

(KlIt&lBt&tTO TOl *if?l e f'3 «ITOlHl CHlS|Bf|$.WH TOT | CNlSl'St&CTOM 
'fll'bWlSH $14! ^5 stlFF I 

®rt^c*iw ^feto cro shot, cw- Sift®, c®eto, ^i$c«w 

•UlUW^ftHl « *r$ETO ^1§TO I 



GdlrtjWfePN 
q^TS '“IEInVI Tu^J 


^ JlR"# (Tracheids) : 5lR*» CTO TOT I <*BT dhw ^ « Jjplwl I aflftef R»|R*i TO*T TO8 
TOJ«fH TO TOS TO I TOT *11% b*lM «nfto wist ^*f (paired pits) TO TOTO TO3 
«I1W I aiftaBt *85 TOW TOCTO TO, CW- TOIITO, ^PNro, CT1TO1TO, RflPfflTO « 
^'iif^vo i toIto « ji j - 

PTM SrfltWPI TOIX $1% 0Nt TO I CTO TORT *I%TO H ^Ti $ 


SITO SlTO TOrl TO^TOTO TOJTOCTO 

TOs ^ IftgjTOT <nw I 


<0 


kliiUl 


(Vessels) : c'»w»i CTOflCTf ’^fttfet G510RT -S TOI 
tTO^cil TOsfferTOlW iii^ j ipBf'8 ^jtii TOtSWSlX 3tft?T 
TOl TOfl> TORT -S TO ^PS? ^UM TO WI 

CTO3fCTO ^JlcakcHfl TOT TO*ft *W ^PS? TOT I 


m* 

fc<D& 

5? a 

^ - ffV; 

m 1 
$ - & 

3: ©;■ 


StMfS|^TO3TO ^ 


W’T TOtTO'Q 




TOTOS TOTO 


cwc^ws dlSlfi JJlftc.wi 


■#*% 

filial 




. . ~r aj||"f*ll (,'OWT'l 

TTC®t TOT, CTOT- WMHWfl, TOTOTO, 

W1TO, ^fJlfSn C5CTO TOI3TTO ^CTO 1&ar-^.iO:1^TO5TO^t»Pr 

WpfeRlJWl *P^t TO I ^t 'Jtcsnff TOe *111311 TOTO TO1TO 

^ffero to '^t cto to i hji^I'SI ^ftero ’*rc*rr ctot- R1»iw ( Gnetum ) awflto 









•tflBRT escuaaiCT I aift «affiw I^st sPtR wt 4ft sWM ^1®r I 

*0 wftwi *blai»wft*il (Xylem parenchyma) : v IjIwii^*I^»i I cs»I<hm» 

'UltsH^t at ajlw-n^l (wood parenchyma) acaI *£iw?r sflSto %'$[ 1WP atsr I 

airlift aiiuM+tyiM e^ia amt i ^ c»IK nftpica m % alPI*^ 

await^i atajaa*a i e atft afihvi aatt <4wa aata a^ i 


a) (Xylem fibre) : 



<p|$<ita I tflws 1 ©® 


^aiaeaBii ^ ww»jt*ii*1^11 ^rcaaT^sn®i aitMw ctict ond>Hina ate?atawaari 
*%a*Htalft*ifocqiaiai ffamraawlttaw<rat wtia wi atfteaftBr 
aftaaa, aM aaat, ttfot w alffr afo «i^Bt aala 4 d nftcwi fi^jsr aaia ^ler i 

mHuh (Phloem) : «SRHt «t&(. b ic*hi alia <fWG3T afiNaa H»*ydja afca I ^iwflc^h, wrlww 



witcaa pm aitaja ^ibwt atft aaaafc aaa c®^ otibpt *ir®m a^ps ms $1%a cacs* 
•US-w i 


^ frowH (Sieve cell) : 4itt catt I 

*ii^*it c^aaatfla^s « #1^5 ww^wi 

*i*m*iP*5*iw <£&$&(&& asaa afe® ^ 

ftsaa (Sievetube) afo^CsTI WW^PII blflpa 
hpo| Pro eld's <3 Is I v ts jw t 3 caca 1 alatat aica 1 1 

l^iowiw eaitDisM aifta dfca atw wt 
cvfto ^wr «Tfci*lta aa, at ataj alSaaca aa 
taca ^l«t aasti <*rcaa aflta afiHw 

Prswica c^lcat ca%^t atw ati sfala 

*J*5%Brt GFtBTCH Pl'SCC^N « Pwa 

at^i at^fif a^® atai$f%a ta«a 

wt TOt «src t Rr aata awi 



^_ 


15ar-^.i8: 


a) ^fcpta (Companion ceu): aW ftfewtcaa ^ilca ajiwH^i «ft#5t <aa^ a*ca wia 

wlt^ i *awa c-9Bj<pI caHa® i aisiata^t^r ot, ^ c<pfij-9l Prowlwa'^fhPi 

a^aw 1^?raa i <a ca*ia caicBuaiera^ * ai^at atfta^ i ^ Sfka 

<awa ca^ i 


*0 wlw»i aJlorcafcaT (Phloem parenchayma) : CJFtBIW aJlBRsftat cata^jal^ c$rka*i 

ajiuH^i i «flW3r caia ^taaa aiiMH^ftaw asst aisar wwaiflinijt ^ caidisiKrHfjt i <*iar 



ms mw w « ms iBHvh w i ^rSt® R3M3I, 'sh^I® « 

«si^^pr^ ^ftoRr iirewar *ir<sm "^im I 

^) wImh <rft^l*i ®V (Phloem fibre) : cys*wi*i<pl^*il t^Pl *i»i*nmi mtIwn ’llSw I 

^gp*iT < $w 8 ffl?r t^h ^iicis sn«m hsHcss ^iiw ^tic^ i muw vizis’© sw i j *itdm 

iflR 1 <H$<qls I £fii ^cHa C?iM^faRT ^PTCT <pl^qta ^?TI os*lc<m stiffen 

mm ifraj* *rroc*r *tfm fe^ifi*® , t#at« ^pt *tfr® «rm ^ mx fc*icn-fap 

MGHlfo'fl QM I 



<^<.-pl3l ciw. (3*1*1 «i<pwi WR Rt"h <p1w Rwll^ro Hits* I <9^fe[ C^ffl (PICT* ^mi 


«iN»iRN> ^nvm C®fa ^fawcnn wlvii RPMi Hlo*i 'oi^Hh ^cs 

3 *tc® RwlRra «am*r & 



(frarjb 



t^rtfe, 3*1® *£W *lfo qSCTff ^JTI (Histology) 3OTI C®fo«1^jn 

' s rc*rr H| 4 foy RPMi i wh fk^ys »ii«p|'s © ^»i 4 s *31 4 < i w p i w*i*i wlR, 1 ® s'®^»t*M, c^s 5 w^R^i 

Rl»^ <mwfl «wc 9 h i iqpfsr < 4 ®^ ®*pt «i«r<p (t^i <i*ii i ®*pt m|«m» tt^i *w otc 5 ?t Rl«s| 
atuiler^ii “HSla^Hii *1 m «i'tfl cro i 



ailWItyy ms «lWl3) ^ot, w ®1wn 1%*^® *|tftcfa 2nftt$jn 1$%® sfofa® ms 

*RTP^^ri Ru> ztobmRR >jj lU^s altersOf'S?It«.c*il I 

i. fl>^ (Epithelial Tissue) 

'“(Hs'fl Ib*ys ^rf^C^Pl® ®*tS R» 1 J*a ^IfP I C®lCTSf «(l , yR>, ^iRc'IW, 

^Wt1*T ® liras'Sl^OTOT ^ flS^y f&H ^ I *Wf: 

«ll’W*il nS»y : flS^Rf wH^jwi ulc^a %«l#i aioo| djHTGI © R\BQ»*ii»i 3® ®l«lara m l 
fciteH: ^s?r wi»uK j i ■'wM’^'i aiStii i swFi® ^rRa*f ^gi's ^j^=t ft*® i 


<. ftfe^mbi*i lt>y : ^ ^hi^h ^t sw © 

^®®t am i hiPi-^i i swh® •tow ^'sii-wi ^iterisi*® i 

<m /\ 










fa 0*1! -m^dt (faWif) tflfi flfaH |Tfy fa *.>* : ^gjtfait® (3ft^5) ^ (Alfa % 

■fiWhw 

C<ph 


fa o*: Pitom 4nfafa tuPiwfaw !&*y 

*t. mfli ifcaj: *5twr ^c®t ^ 18 ^ 1 ®iton ■ at% 

tossh&bri CT wq gi t sttw wf, inw «<*m fas \ str% 

1%%c® (iiPitvilsmKi IS^w Rh i tnt : 

i. ^Wa*t «ll^^l 4'<PA0W Tffat®1 Snl^H: cmfcw <WM^1, 

^l*i iIRn*I , ^af SflSfel I 

ii. ->$lifalt® IfcjJ : BIMfo CTSl^tWT tWlft* *5CiT 71 fas | W^€l 

at%fRr^i 

iii. 'ad<w ^1 Ifaj j ff^gjsr 1 %%^ $*sr Rhj»* i 

^ (?pt^jwr ^®ia nJ*yw ot*ic$ **51^ fi^j ^ jjiftw i 

IE*y CTfct^lt 4lCM «HJ *iHMM ^hilte to i cw- 

i. Piftnmt «il<H*i) ftgj- ch^ afllwn iHnlPta suffer <^tt ^1?f i 

SMWt s 1l^'f flS^J- SltS&W tilOTlEfctf «tfc^ I 
«. 'SffaSl^t Ifal- «it’wl'»it^ t£f^z|Iritis csNtTita i 

s. wiwiwm «iNirtl Hi- Rd«*iw ■fimfiJ'* »mdl ^t c«4w «faqn to \ 

OT»lt TftC^ OT fi^T C^lt «icH«l ^T fewtSS « sltwa Wf £®ft ^BT «*tfC 5 P I 'SlKtS tilt 

fiJ^r nw im, wf, dW, ^im, *10^ faJift ^lw cro i ^trott ^Waft's 

TO*f 1^5P tip*TOW l^spc® TO*T CitTO if® I 






wNts 1 flS^T (Connective Tissue) 

PIlW HJiyC'* 'SUBSIST (Matrix) MRuM C#t I « ^HBfSf 1%1%C® 

<pl c*i < ?n>'o fi;^j sj^H'a R>*i <wt*is ^ I ^ft— 


wl*w ft*y : <4& ssc*w c<il®fs> ll><gj vw^ws Ru> Pipin' '*TWT ’dlw I ‘flPRI RRj( 


^utis w^s 'a(|R<pj OT'*fT m 

’T. wWh wl«w ft^y • lims wojuSH ^»lilwl It^yw c^Pith wlwv It'^y I ft^y 

cro?f «r#wi31»i ^tot s|Sr tot i ww RPR* to i "WPH « "sro *i$ini®l 

TOf I CIMfl ’ISR « 7 fl ^ 1 ^TOSJJTO CWT- 

?WT ^cs | RR>jj <rac*iu w®^>f*W ^ 9 tt T T*T 
•vw l ^flRs* cHR*i*(ws ■'rsgj&s sjsHI ^»ts I 
$TO 1%fec® p+ffiM iJTOTO 

^i pm- eTO'flfrf « ^ri mw*iiR* 

(Cartilage) <4^ *TCTO C^f#f 

cro* f&jgj i ’Tost b Pmt 

M»I»I« 1 |PM t*TO ?®fr I 



WMWHft 

iHP5<P 


- qfesi gift 


15^ : <p| cult's T6*y 


Rt*h | (3fCT?r A ^ii'i^ffc'a IU*y i ^*ji«iPi5ii*j 

WfSfo *Wl4 «ttl TO «|RW *MH TO I 

*f. TOT «ll«^ Ifcgf (Fluid connective tissue) : W1 «li^t fifcgjST 'sfl^T WTI »H^4lJl 

<GJTO tes gft^® 'SRWlftr «TO I <4t SPIH ^ CTOS «I®WM RI&sJ *ll3<K,H 

w, aw sitets e nwfr %mi Rc*hj *nt i 

3® <43* ^<ic*is t*|5)si, ^<is "isHI®, °iI°mc4s 'w , i lU^y I s*jR, FBH s t s PpR H flPl3f ^137 
%S Sl4lR® TO W «I®J®^1‘1 W$ PWI fcWMMlff 8tt% CTO JS9 ^t*PH3|1?I '#W*ll»IJ 

a^»l <ks I nc®fi iBHhh ‘jft, ^Wt— ^®?PT n I (Plasma) fic®^ ®?5 B T l t£l?f ut 

I *flRT Sim *tlf^ iflRt br-b% I 

^RfPRf cdllt*i 'S s^j ^k<p I ( 3 )*i <i*ic*hi, trsft— oilRva s®<pFWi 

(Erythrocyte Red blood corpuscles), CJ|® «®<pR<pI (Leucocyte or white blood 
corpuscle) « (Thrombocytes Blood platilate) I t.'ilR'o Rc«dcjj|R*i ’TO 

Pil^l® ctW «to, ^Tl3i ?w *fl*r RwimiRwii 5 rc»t 'aifttw , °(RRc»iltjllR*i 

ctM RRfl Hlw ^Rwi hRIn^'i ^*ca i w|® o®vR^>l *ito 

ctos pw i ^cto wt cfs «ro i w 

^t*(W Wf C*W I ’ll^SCTO RR>^ ’^TO (Inter cellular space) OT^%T 

*w< ^pit ^r pfjwt ^ofljpn csfl? ’nPm ^ipto to ^ to. 











*8 



t'llR.'o '=rlpB'<p| 

15<s : RRsj ^sc*is s®^FWl 


o. cHPl |E*y (Muscular Tissue) 

^ csic^ Wft ^pt5=f *WHH^h %“m qspra IU*yw cift Ifcgj toi <rrc*m am 

mgafafei dPr CTMcaT ^ « wymi i cspr **$» m waify esmr ^f&r atw ^fem cfeMi+ffii 

ClPt (Straited muscle) OW, GbMlRIR (Smooth muscle) I C*lft CTW « 

spnsrc'la toct wk, w « ^sjsfH «ifiw ^ i ®h»ih, ^icmr 

W%w caPr l^r «mws, ^n- dPt, dPr « ^ dPr i c*iPr (Voiuntaiy) 

cbtowEi dPt sn% §N*j*ii31 ^IS'® aaiifo i dPr 1b$a wh^wii , RNiftifa « 

«ii«|wiiPb c'btai^s i <flw*r mm* RfiI3‘ni»i aiwi ^ dPr gj® 'e sMfiw 
•non caPrmf^oar^wuf«itwi ^N^i-’sng^ nomdPri 



T53f : RR»fl rtft 


aftnPM dPt (Involuntary muscle) dft fl>^?sr « sRtitf stt% $nt)$)*i to I Q dPf 

CTWflcf at^«ii^ii <acw *nw tot <nw rt i truRi a dftw ^ dPr to i cro^tatforo 

JwilPl, l^RJ<mIPi ^jIRs suffer «iZif<k<p dPf «tiw l ^Tft^p dPt swtTO dcro mwtiPm 

TOTOCT TO CTO I CTTO aftiilii RCTO w-nTOn I ^iRSill* C*lPt $.HdPl (Cardiac muscle) 

ch^tS] diRcis ^sRtras Rt-h «isc*m 'ail'ifi^s* dPt I IfgjSl CTR*felt *wl^R> dciVtl «Jl^v 







’STCSt), "INlfte «TOIJ KW4JHldftfc ft** (Intercalated disc) 

$iiw i ^tis 'q sPiBrt tiffa ^^j^1*i *w i c*iPf c*iPfii *h.’o| rc.'ts 

c^iPbt 'siOTt i ^i(®fii<p piffa ww*(wi i tNBr *iwjw *i?p p isir^ *nwi ^ ^if&ii* c’lPt 

>|S|faw»lM « sPflU® ^ I , sn®N ^P6?f «£wl»T Rem esiw^jf ^VSJ^ ^^Plcsfl 

C*lPr ^VGI *|R>w> 'n^fo'o 'S shift'® 3,14 lima 'STC^TT n® d b iIdc®iji d&ail j ip*i sltH I 


8. (Nerve tissue) 

wwa Rc“l<i c^far R5«*i at c^i^ml <*webt ^1^ HfS«i 
^PE3T i fl^p 1 i d 5 re*iT RiBflH f^ni slffoi <£ia tfsn winfli 
^*IJtW stHos ®HSW I (Stt^ 'B‘?I*H1 pph 1 ®H, ’’•K, 

BN telft gfctf ^ OTKst tea Hf*»W ’tte^o ^ 

RcshcHfl ^BT 'oiyiiSl fidu® ^*l®t <ws I 

A&imh 'arcr «nw, tnt- «w, oMkffi « i 

R\5s*i c<pi<i C'R. <£Rt. RSfjhh^ff | c.«pIms ^Tl^riJfSlNCT 

m^tSi^fiiatii, bUctictn, ^rerai’BrPRs cafii^inr 

**ftW, 'sw RSflcHai ■*ifetldl«rL»i Gift'S 8 ! **tlW ’ff <jc°i RSsi 

faaif&w ^r ^T i flSnw* uvutt*. estw *tnt jjiflw'y RSawsj 

vm *ltE* «lw> ^)bn aOT I Fi'5*c.*ifi <4Wfl> 'STlaf 

*twi *fim ijjfc Rttnw awrits ^nfrn lemlUn 

cv»ittil$cfai 'NC*fJ *li*i ^ PmM» 1 (Synaps) <ic*i I 

%m <m w %*$ <iwf& ten (?*tw ®^*HI *Br^ fl®*w 

dRl^lRjo ^ l jjlfijl^i S | *t)' , M <*t hP^oc*kp 'iR-qll^'o 

^Tl?t C*RTI SH%® »lP«c*Kp ^1% Tf?sr¥*t 

(Memorise) CWI^Wf ^*(1 

w^r^tW 5 ? toi 




ISaj : ei^It R®ai 


^W|'8^¥ 


,£ra^ 



<ic*i l ^ wlwl ''HC'wi <*!<?$ *iflc*ifl Il»*y (iRi, i&® ' a r« , 1 WIWT *1T wlwl ^|et 


^s’llai 



w*htoot »ih«iw ^i iN, ^8, % mi tetf^ atte I 

■alRj-? *IN1?T RlHWlM ^ ^Tt^ 5 

(External morphology) ^C*T I ^Istiws «i'oj«ura *i “*qcr*s ^■qRaBlws WlNtH Rdi«ks 

^Iwlb'il ^*It ^*T wlw wrowwI^WI 5 ! (Internal anatomy) aw I ’II^HPl, l&eo&iN, 5^P|*i|ai, »i»iMii, 

^im, Hw, Tpm, ^t i 


^ft- 8, ^IsRwIl 





erHReeh 






■^T"ar 

wnr 






^s™ai 







«RltFrt®r 








wromfar 


%$ ^ 



GIP^, zMii ^ajlPt HlSUi^Sls ^BF ^3fl3T ^T JllfilWM. 'BICTM •'iH'NCSl 

Rfas) W ’ifS'a ^r I ‘thwrwf] <PMj^>fl» 3>csHc<)i»ti wcaju «Tl?J*lt wil ri*iI I 


HlSHlvw* (Digestive system) : <£l$ ^ar *lf§Rfa, £lW*t f^Rt^ltST RIW 

^o| < 10'1l4^tS|*| -ffi &m *Wt «nCT, W: ^|F[(digestive canal) *Rtrilflfr^itnfrglfot 

(digestive glands) rtlfa* ^ "3*1%, ^Ww, »H%r, ®i^lf*l, 

ca^l*! gt JfflHil (SRt ’il^Tia 5 lf^51 RRWfal, ^5 ^'5[jpH?r sl!^t IXc^ic^ 

^ra I Rs^s ?PT ^Inj >i^J«i'ol <j»cs I 

^wa (Respiratory system) : ^l^wa ihls^sf, ’HR s i, gjtfitef, Jjtfatll, gwflR, gf^W 8 !, 

•TO, 44WrHb| q*1*6j>1 Rai M\ri$M *$>Htoat *tffrs I <£$ i©5 gffi»e gRjCT ’iteT (flCT^the 



«fhfoe*h 



3itoi tot 3% w i 4 3% <tost ^hhP^h ^iw ->wiiM w i 


^l^®S (Nervous system) : C31S3 3lft(sM « faofcM $#33t 2133 3*31 431 C3 ^iS) ^*1^ 2|R>&ii! 
^ 3*3t 4$ 3#i I ^1*1* ^ 4Win?^l ^to «lf %5 1 4^ toft*3 

to 3]|{|\ela|<l tos 43# to to I 'JjUlJotaW 4$ to TO tof^F C*lf% fiwf to I 

C<bH^>« (Excretory system) : 3#3f§t3 1¥tt3s f3*3l3 WT to ^W® 53J ft<3C3 W 

3 % fcsfr 33 i w w * 1 % 3tote <? to 3#3*3 31 m cmw ftoWto stem* 33 i m 
<to to3i®f% w * 1 % Itom 35313 4 C 333 si&m to i C 333 siSrit C3 ^33 3ttoJ 

3*3lf% 33 to* «MV®a| toI 4<Ke#l 435ff5tfl£T $$£3%, 43# ^ap|pr 431 43# qdMlPl to 

3 ton £3H3>8| I 


«t*n'»ai (Reproductive system) : 2l$Flf% 3l3lc<p 1^*© 3G3T C3W 333 <!3il3 ^FfT 4^ W Rer^i 

3^§3 2lto SCTJ 3Jt£# T^fl^ « %to) ftsft 3*3t ^8 q«f « 3l335to#£3 

3fa® i wttoF® < # f t^ 3to ww tow 211 % 2 itoi 35313 to®t $i*b 33 i 4to stBMWd 

tow mfto* *m wt^® to i 3133 «tnspw 21 # i ^ 3H«3 to *$$ 2ttoro 431 *2)miwu 
to^lMtosal RlJ»lH I 


3j-9^3T (Integumentory system): G1G33 <il^csifi f^c<p C3 'qH'n^lll ' 5 fl33 e t 3TC3 5 3j353151^51 

(skin) to I HJj Sjto«1^o 3j35 4t G33G<P ^WH 35£3, 3t§£33 toF® 43l#3% to3*t Cto 5 

I «a^5T to3 OTWt 1^ ^f^FtWI 


W?^11 SlH^ (Endocrine glands): 21# OTR HlPlDH ^1 sjf^f to I ^ sjf^f 

rtw t^8^® i -^ri w ^ ctot #% tos ^ I WI 

ifWWI •UWMI^M'b, 'S||^wU>l ^ 

toti^to, ^?rh sto ^ i 



ctofir to cwt to, <roii%toi% ^to ^f^ e i w c®^ ^iotj "to ^ < a^ c t 

3 ^# ^‘ti ^^*11 4«? witor #% ctoi <i>^w 3 ^ 3 ® w c^ni 3 


(#f^ ^^1^3 3^ 3to ^s torn 3ltoT 433 ^ to C3313 


3C31 tol3 33^3 tC3to 33to 333 CT ^r*#^3 3¥ to^ 


^W4iB*l ^#^3 3^ 3C31 tol3^ ^3%^3 to 3’33W3 I 331- 333 ^#’¥ e t to « ^3 


to 


333 ^3^*1 3^ : 4$ 30T ^53 $3E3 43# '*B* 31W 313 3tt3 43# to3 C#W 3^ 

to* I 4$ 3IW C#W ^#1 to 3ttot 31WI ^1^3 to3 to? 3l3to 43# toll 3Zto I ^«CW 
^IBT 43# %133 43143 3t^o (33 3^3 31313 ^3T 3jf$f I 4$ tol3 (33 3to 4WT#C»rt 








^ WPPPT W *flCTI 

zlwilerci 'aflS^Tt ffiar ^tCHt JJ^J <F$Qb al'&Vpte 

^*w aSfaBr ^i*t i ct fcRw ®*bt 

^af6 ^il^cn CTflSw *imwi <w i 

dlflto quw Rlfcjj 

wlPft «i^l *H ^ 4N>|« <imto ^src® ^r ^st 

^HHT ^ <£|?r ^ OTCT 




Ifcfea fcasr ^rafi> 


*lWf -'ihcis Rw swRw «IW?r 

clsRt*w frfa *im w m\ m mfifo 

^Jfer ^*rwttPT «a*fr *n?Ht’iMtCTt «rtwi ^ter 


fpsn 

'Sil'feMtfl 

UHlw 


1H 

TNt 


’illsjwifl 



*11WH 







t*Br ^ Rw ^w>iwi <n^ atw i <s$ Rirt , ®wf *w> c^ *it*lfc*T «nw i 

wlc<pHMs c-^J(,«rs 'ST^TPftFT «n*n> Rjj ^ \Hcs "^ttCf i]t I2H ^It? I <£$ Rms Rw ^>(. , w*i J il*i 

hi^ > c'o aicsri ptc^t ^*osr ^Wwi ^rei?r '^rtw 

liRjflJ *pqf ^ *MFTf aiCTH vwn 

<^d5«w'awfcr■^nw 

"lWItil •stlw w|w» ■''o'* ^*i 

w c*w fc'Ksr Uht r*t ^r w «nw m 
'jwqsw *<m* prcfft a^rt i <spm 

(mm&'szn 

^cBr (ijvbBri^tin; ^ m\ (w*iw Saesr to 
tttsfflt^Bt^mi uwicpm Rw ’jjflmh FTPlPPT 

•lWlwl H1C<? I ‘HC'O TOiwIb CW >1^® *4lw I 

WlR SKalBf^ <?Flfl> 

^wtm^aT^mn 

dlflft ^ow m$s : ^‘i^l *»H mi 
ai^R* « mm ^rc® Rtcn MM^HMiaw 
'silwiRw ^ i 

^WHlt6 ^i%*r 4 >h«im ^im ^ai® mi ms 

dR>^Pi'o i °i1t*il^ > siRi »(4 , ns*i Ra 'HlFl'o 
^tcp?r 5ltc®3r afapfos ^jri ct ii^IU 



Uhh»i 


prpw 

*jfi ^ 

wwlD® 

H»f 



W5llc.il ^ 


*11 new 


t&ar-^’bs <iWltCTlf»i^^hHai 


a^e^H w ^ ^t "srow ftc'W >ii4iwj <3d»Rpo^i «wR»i 'aRtu Rjj *mm m jri^ -«i<w 

*ff*R < wo'© ^(.<11 eRlS Mw ^T ^ *IBI J 2^ t!|j|»^|-»tc»i , 5 ^ ’gI5w ^^s?Iu ffWw 


«iHc'o ^ | 





ifpjm Uht <?m cm ^ i sniii«tw ^ ^ <?m\ 

^twi <?m cm$ c*im ?rwft c^T i sfsfcsr ^ ^s to to \5|«jm ^r wx i <*ff 

C5W (7?*iE5T cm w^ ^rs ^nr *i^ i ^ mi'shiert ^r ^ wot tot<M 

^i?r®t to CTfiPPr ^ato to •H'erciBw 


^5f-i : *lt rl <4*l '*1WMJ (Sfon C*m (C%IW CTfo) *to*pt i 

:c*\m, gfs, wfts, wt?i §m, am, ^1 

*N% : c%m cmw c«rw^ ^tto ^ 1 ^ ot c^?rt * i ito ^ 1 

cas to *te*fc3i?r cmw ^ti^t to « sttw *nto 1 

mm *itft<siwto *a^f&*itom sto*to i 

< to^ e i: Ri|^vi'ei*j*i^«ili*i^ toc^Hi *ite»n c^raato^ 

<?m emus *nw 1 tos wppm^ «il«»w to aw 1 sif^fl* c^tw *w, ^hi^ cstn^ntm, um 

^ 4<pfi5 flfcfitow emus *nc* 1 


3ltol^ (Wlf^T) ‘to^ e t W I 

2tcal«f% : 'sf^M m, j$s, wi?i Hn, ^1 

«N% : ^sUflBf 1 S^o CTlCTt *I5T 05ffl tftjSBT W*T*t CSl^P W|5ffMPR TOM <^ | <q«|piT 

cfSG w <nte c^?t w to ^ric^ <m 1 <«pbiw 

<?to 5 tosfw csf^ ^31 ^ts’ttszf ^rtf^ ^srcsi tofe to £ 

^ c*®to ^n ^sr 1 ^ wtis to «aw c^t ^nf^ 2to ^?r ^ 5 ^ to bm 
(worn «i?r to ^ 1 

9 l#m : <s\^ 4w erfm w c^Tsfi^t <mc^ ^ c®t% ^im ^ emus 

*itwi ^oifsw 1 ^ ^ c t 9 ^ ««tw emus *nw ^ aieNic^i 

^ *ttw 1 ^ c^t^ ncs r c^iwt snt^5 » ^t 1 isrinww «snton^ ^rc«u 

CTtwt*n^jOT«itc*in1%f M 








i. 


vs. 




«t. 

*. 'suif^t tirefc aiflwn 4firt «flw- 



u. 


iii. wto ftit owt to 


~$. i 'Q ii 

^ ^ • • • * • 

«t. 11 'Q 111 




. ♦ « « « 

*f. 1 'Q 111 

• • I • • • 

^f. 1,11 'Q 111 


fttDS 5*»tH^»f!> Htvj? vs 'Q 8 *1 **95) Stefans Tflve : 

arifes srrcsrsT tout w urn <$w cti* *ifl> «tts c^p ^sic^ 

VS. ^tfllUw C^H ffi^jj Rtl*lM ? 




i. C4HMIPI4 PWFH^* 



Rcm whit 

i«ii <i. ii «iii 

*f. i«iii TT. i, ii « iii 

Sftf: 


siiwiiwan 

*t. aifs&K* <KHi*wi3i ®iwf ^ir ^r c^r ? 

«f. § 1 ^ 41 ^ BHJ N 15 fe* <S=T? I 

MB%sdiffer «i*flM4i'* *w*ul c^f^ist te^t^sn 





Bar-A 



Bar- B 


'*f. &m»Pfl»H tt^y 41'olw ^ r *f* I ^*ta? 


*f. 



^.Bar A « B -arar TOIJ awB *lB^rr im Hfle *TOHJ ^lw 'ftetFTfltW ^MJf 

toi 





estw ^ wra R*i»h OT*ir m i ^^wta 

WlWlfiJ '8|l^f& ^pHT, WlWlIt; W*H CT*fc ^ ^GT, ^15 WlWltB ^DT|N 

^GTI WHfoslBM fl»lM *lil «flC? 4 *1"lt4 «ll»Ml 4 ’TOtOT Wftft C&^T WI 



<n votn *itfc d« «ii»mi- 

• m*I«i R©l«rc*m ^TNJt *ftS^ I 

• c^l<i R'otot'is zMscoi -tsicw ■’Itss I 

• *i&cl>lPi , 'i ^JWJT ^•flt.'o Hiss I 

• *ii$d;if3ic»n *nr&pi^ ^4 hi *m i 

• BrHwM. niWiiPto ww Rafcwn ^ W i 

• «t*MWHl PlCilPc^ ^JWJf *H?TO I 


C4W R^ietwsi wH ^ac® *ifiw i 











dR>fi> ww R«i <0* i ' s H3j Rmi tiR>ft ^It^s '®^*i 8 |^®®ic^ d c^Ptffers 

$^*1% ^s ^ti»fir CTlCTt ctw c«tc^ i Rsi^c-m siwjct ctict?t ^i?*ut^r >sMt ■^l«lR<p« ^1% 

(RPl<kj I C^tMl wlcil '^l(. < w C'R tflMt 'Sflar I ^r d^C’Ptff (unicellular) 

C^R '^Ji^dSfihll, «ulft<il, sll»rc*J If®«I h 8lf% I »*PW Rroletcis ^t*nCT$ CTR C*tW W?tJ 
($<pc<p|Sil <©w iflHw I ’SfRBl JrR R«i ’lO'o I tsjtn*i ^®ll "^ST 

(multicellular) I *tt^, ^ ^wjlR CTlfl* e^*fa ftCT MfS'ar l R-lhoiR ‘flftfl* 

■q'C’llca'fl Jjp-il 1 ® 'qcB (Bf&Plfil RR« l©*^) fllEVI «ws»|Sil AR® R«q<? £SlCT 

R»I«H af^ 1 ?T WH C^lfl* C^tCTST tflwfl> ^ I 

t*.« tiitoli ^jBT dwnn BRf ^STI $lc.<ra ^r « ti«Pic*m 4 wt-lJ CTR fiwlwra (cell 
division) nIsjm i<p|t<ra ^W*DT ^P*T ^ld» «ftE^ I 

CTft Rwlwm Mawt (Types of cell division) 

#Acw* R*H 2 PFBI C*Wfa&l*H ffNT m, 11 «UWftd!lPl*l (Amitosis) * I (Mitosis) 

® 11 *lciilPi ,> i (Meiosis) 




<f$ Rs|*H slfem WlHM 



zhoj’p'elc-q »M1>|0 ijfl> ^E*f W ^?n 


Rs|W*«l ipqf ^5® *I1E^ tSW. ^ ij£dho PTfPt« ’SKift ^ 

«4lw I ^ICTI* TS(^ «p»H ®flS© tisHs tdw Af^jj ipi ^*I®T 

(daughter) R'5l3»*ilw« CTWSflftaflSST ^0«W Rwcsra £tWf 

1 ^e|i?l Rw® ^C?f CTPT '=i , i'oj CTtCTJf (daughter cell) ^PS» I 

^•il'o (H'sHi eteRt ’Sl^wlw wh I^o|®*i I 




: «uI«iRwIPpi Rwl«ri 


^ I n^05|Pi<n (Mitosis) : d19*nls d^o wh sisHlR,^* dG’iilo Rw® rch 

^5T CVlW *10*1^ ^ I ^ Rroleri dftilHl RiB&silsi « c^tcsrtOTR iflRRBl ^ ^ ^ 
^P5T CVR c<p|c<j« w»iwlt.«tl»( - ’W*Dt, *|5 r ^tt^J (mother cell) 'SJTOT ^ I 

^ Rwlwm t<TC,wta (somatic cell) W **11^ iflRt, Rs»l«tt > *ia WT wlc-qs - sn*OC*r 

« Z*l(&) « £fC*f | 8t)%f <iRt, ^tPBi 'SlW flS^J CWT- 

^PRj^sfsM, ^*1^1« 'IW, ^l ^JlRw R»|bh ^ l 







Hfl sRwIs 


TiftdSlPtPBr 'snW^PT wisR*|eM ^Rftksj 'ST sislslft* atf&tt I O&ierM 

aWw ^JtOos^FtlSrc RSOiiIm* R«|bm ^ ^S'Slc'® 

^d5uti5rcsi?f 0 #i«m ^d» i 0 »i«m witss RfcOsiM sjwgO^*w ^iw ^ri <ci 

'Oi^-Hlw STVlflW^ *1% SCI I S^*llS ijfim «t»1J n |$t5l1*M sd&illfrT ^l&lb *1^1 Cil W SCS 

S1ESM *l<lil»lMl AjflS : 

(^ catww (Prophase) 

(*•0 cat-cstlcw (Pro -metaphase) 

(*1) cstlcs*«t (Metaphase) 

(S) 'ouhlcw (Anaphase) 

(®) ctcslcw (Telophase) 

(*P) cel lew (Prophase) : <sfl> sl$cl»lPic*i*i SW*T *tfl?f I ^ cs»lcs*i Pi® Osh 'SffalGTS^ <flSt 

OTtCTlWN SlR^I-S C'lC'e SICS 1 1 <PC*I OTlMlOTlS^Ml ®Sl*NCII -S^ISo ^.cs CSlbl 'Q SIcUl S.C'O 

’JftS'EH CSlPfa tfiTCPRT CS^ W I 4 Stfcs affcfl» MC^jlPlIlW 

SJ'Sl'* *i *s!*iPs ypIcS^ (MfBw ^Gt I (tflWlterlil^Ml S*b 0 ft 'ais^lfl Sfafc® 

*rc*nr*mTs*isra^i 



153T : CEltOTBF 



dt-wtlcw (Pro-metaphase) : tS^lciw eics»slcs sNsRcs* ®fWs*lcs s»«s»^c«il 
iSlflSPW H&vi^RFtfc 1*1®*! (spindle apparatus) ^ 1SORt CS|^ 

^us^r HHcs* ^jaiUs 'St Rf^la ^S*S s*i1 S?T I P^w^wcaia '»"^Jc*il ^S 1 cSw ^*IS CT^ 
«lfo fs*^® l tiiwaw 1*1®*T (spindle fibre) SSt^SI 4 *ta CtflMlCOrlMS MCaiifilllS 

PSSiSSCJjS S>0*IH VS"^ ^ItW 7 T*^ I 

'o"^c a ilcs> «ils*^ c t (traction fibre) 'S*lt ^*fl 

G9lc.slceflc.ss ^TtW Vi"^ 'SOT i^IPBT 



®"^Q'S # lT^ri CtflMlCBrlil^Wl 4 TO aWW RHJ*& 
•^c'* Sics* I cs*lcsa RSOsIC'sa RSOsIs csscgs ’s 
RSOoilws R«iP® si>c« Sics* l ellFlcs»lcs P4®*i 
'^l^t'Q ’jc^l Re® C'sRi’S"! lit ^ CISC'S 'aiS'HH s*ca <4St. 
M^9*r igjl^ i>iRR<f cscss sfti RsR\o I 0|W ttUl^W-et 




WKMlWtH 

•fwi* fofcftflifl 

t 


t&ar o.e; csn-csSIcw 





(*l) tVElHW (Metaphase) : 4 ca*tCsilUBftsr TORT flpw (g^ CT?jT 

wcffilRshl Rs% WPI ^15 ^fl> ^csr 


W 




*RWlMWI $ CtlWlCIUDl^Ml *1<ll 
'siMrl <pc.h iflw, R<Mfn ^3^ ^ I ‘fl 

oti^t « RiBl 3 »a*ili>ni *1 «u< R*|p* *dJ 1 










CSlOTllSflJJ 


MWI 




»1>l1fftblH| 


A ,1^Ui w 

orcSlPrcns 


iBfonww 


8llFlCTW 


far 0.8 s csr5twflf 


'■UHlW* (Anaphase) : zlRtfU cs»lc»ilceflc*ia G>icilftl*il*l >j«lc»t fra® ^C*T ^Ifa, WT w*lwlfl>«s Tjfl> 
«lHll ^BT *lG?l asWl^BW 'Sf*1'5T wImIwIh ^C*T <3P® »£R^ ^Bf 

CTCSSlPWa «ftW I tflHKMai^enM TO1J 1% am, W! *OST 1^% «W*T 


’laHsi Pr^l's wflji Rc*p j ics wc's mt<p | ^ 
*TC<fa '®HJ CT^jl 'to w atw I ^5J 


HawiKLiwE 


^PP15 W^on 4VMC4 <mi$m caliiwfli*, 

«uHlew •rflciia ciww 'apfsi esicsfli 


£a[CIH=JUCEi 


«nt^ 



■tl^OTta W8*i Rw 

ntr owoiiBaia»p( v, l, j 1 4* tot 

aHj-v, «ulwlwHi^ ^T cbwIwRjs* i 
f^ta»*HHaK CTRFSnra WWMH CTW 


m 




^5J UpMIwH 






^TWlCTHitt 


■jpasim f*rs*r^ 




H'l 


^■t. 


013 


019 


Wwib t&3T o.ff : «UH!WOr 


aiRww 


(%) ctc*ilc«f«f (Telophase) : ^ 
IVlSl'e'olw ^Cl? I (fffc*TtOTl*flCTT 




cn *tft?n <$*n& <aiw«f *43 n1»*i let'll 

'ity® vUc? (SRS.7W iq *i«q| '5|fa|3 #tWI 


<?w I 


fats ’jfialfl RSRteita w^c^cis ■tRJ 33 , <pc°i ^*I®T RSOnih *ll^ ^ I PHwi^icail 








c&mww 

VRlPiSfikh 

ffra o.'b : cut'll CTO 


dswiwtr *i%aa cica wr ^wiaierflto '«riPi4M ^ ^ aaiacaT war aa ^’ica <$at 
aca <?m csfc*t^arai afefcaiwfi*wwir^cw *i*nfci ac&i 

(daughter cell) ^ as1 31% CTOST Pt&aataM t^% WOT aalaa COT "Rlftft «fe% WJta 

Iw'SttW fat<P (JCT ^ll*l 4 *1^ •'laflto (Hew SP*l1*NC'SI »l«ls'Sfl <i|^W| 1*1 Pi'S aa, <PC*I ta*lalu 

^1C*1 «M 4jC9 *lt^ I 

a&Elfttaa ^ : #awca aftilPw cwia Raiw a&am ^ w%%i a&Siffia 3&aia cwia 

ftwiwcaa ware* 3fef& cwiwa ts#fihn>T« ^cGiaiww aaiasia wtawa« «H3 )iim*i« whwmj alV* aa i 

«*BT WT <|$t<Pl51 wlt<|SI tnftr at? I WW a$t<Pl^l «rRt , ilu WtaW <5^1^ C^CW #a*T ^ 

w I t*i^ *iia*fl> ta*la^ "aBl ala h&cuIPpi Rrol«rcis <pc*i , °i' , i 1 c 5 (T C^la ^RJa »iI*ijc»i v ll^ < l'$ aa I 

m^cfciPica otwj cwica wicaiwiGM assDT«*pt*ft «aw^ aaa atwia <®caa cacaa ^r Jj^asita 
are airar i c^icaa ^mP<p wtata, wiflfc « wi*roi awia atare afccfeiPrc 3cai«M i <$iwcwi% % 

3&aia wca, ate.ctJlPic’id wr w»lw 3waa aif% aa ‘aas.waa wicaa aaM^fare 

ni^cGiPw *iw*t wca i wwhim a^*r ca*ia ^f% atajca ^lacacaa wwan ^a*t ware 

al$Cfc|Pl»1 W%atf I l^l^r WlC^ alwa 'filial*! I W CW ft ap \ afltf&lPlPM 

ataica <awa ^ ae& i a$cDif3ic>M wr wwt aawa cwicaa aieaia efhOTren 

^f4%roi <&\u «nre i 'am wRafatw ilfeUlISi*! lUBma *i|iHl^ +Jt*iW jjRJ «u« *11® i 

: R 1I I"V WIWI asca Pl'fl^f I^CJT ■ p f*T *liR ^t3T ^ t*J^ ‘I'lW •ll^CUlPl '1 C^la R«l«rc» 1 fl <3^ 
iflMt v l<ilciw fSia «ivm ^ia ^'Wh'R <mcw <mwi I 


PlculPi'i (Meiosis) : (fl Rwl«fi 3felta 3^s C^la RcH^i 3&ala 1^»® 3.Cii ulalu '®rt'$T 

ctiw %®i^ aa i ‘fl al^am RSR^sH ^is *iia<. c^tcaiwia <flwaia Pro® aa, ^c*i ^*i®t ctiw 
wi cal will 'rout ai^icaa ®icsitwia ^wtna ataatai ^ R»iwh c^tcaiwta ^wut 

3ia aca «5 ft»isH«'a B itaa 1 

3jf ap^ P)taiPi>i wa aa? ai^ctiPiii wia l^aietw i ®r s t®T wicatwia ai^ca»icaa ^aH 

HIct 1 « ^ic% flRwa «ht ai^li^PT caw I^sibr ^MlW i caN ^ e ^ c^lcaa 

Piacna wsp 3c^i aftaRa wiatjaia c^icatwia aa*ui caa c^icaa aaia cac^ ata ^t apr afftpifl? 







cRw#fafl»sr creust cstpflwtu ^ui?f ^nr 3 He?i ^jpt ^ pr crct <sri'®ph 

ct>Ict wlwlwlu *wut vto (s) 1 ^« ?# c^lcro fSrtwn wr ^ urfcpnd? csfcsrttBfto ^wur 

Hfi) (b-) <*RS,'*^r eMfa Sltofl* CRCT CPtPflflBTPr ■’RW ^ ^fl» 3IT ^bo«?lc<ra m»Ims OfflPTlWR 

^01?r 1 ^ aftfc ffe^sr #N*t w urstc^ _ " n * 1 " | t wh 

^*103 «HC? iSftPT 2tf% K3J «h&m wr 

_ ffajtfSpj ftwlm 

CtflflUCMU *l*?lTt ^t?Rt?I Ttt*f MI^M I 

^n*rat Hilir *r*ntw cerprf^ stpwi %5a t >r 

frPrfcj Aii*<mi3l w toi ^£pt C^) 1 ^ ✓— -v :. 


2n 


ftWtPPI 


ftwlPPT 


Ar w toi 


^ipinsnsr *rt?m f^r ^5 «tm»r wrapta 

'uph ^®r v iRh'£'i pIPt 

sriw ^ *Q ^ upH wlws fsJ®R '5JQ3T ' 5 TC^'Q 


Rw^> 


TWt 


Rycsto 

^jtflniB 


$ltss 



C^tPrtOTffi ’T'ttffT 


■ ^ .L^ 


itolPR 


HIc"? I -9(fl‘l 1*1 mi|Pi*i Ral®rw *t*i*i wlw wlwlwl*) ^R^tJt *ih^t^lMii c&|pilml*i ^l^Dlsr ^mi 

7fl?T I ^®R CTfa ^I5s (£Rl fcfitis '€t^ s T dw»s wlwl R^TST 3P«PT 4 ITCR ^ld> ^PT 

CfflPIlQBtlU *W0ft PT '■HHIW AllflUlb (n) ^PM ^IiaCJI® "ftsR XIC& W PT 

W*rtPP#?ftW (2n) "5PTI 




Kir-' 


^ i r, - 


taPw 2p?m #ws «ph cw ^t *&tPii» w ^ 6 1 Tjsppfr Sliced MsWRt« 

fvt>—qc<p« "STMT ^ ^5 Stlf*tPTC5 *^HPI « I^RllBW 5JPIJ RwilPwi ^d> I "SR « ^l%T 
f^awto ill^WW PtW TPPT AllSlWto C^t<5^ W ^ftplld? 4 <HPW RxblerH ^C51 

RimiPw R«i6rws wtw ^i spr tow sppf fimiiHJ^ to®m 

RwlPt-'i-i ^ RcaiPi*i-^ ^it ^ 12W5r R'»ietMfl wr 


Wfsj CT1W 




^Ot MI^WIPK 
OjPHWPl ^R?t7t?r '5311 fttfa 


SHU R*I6H 

CJR R*|erH) 


RtllJI ttotXH 


^kVlLi* 


™1PR R®1«R W 

$F\ aaerlfvosl 





^wour 


^IJT^ 


V" /" 


/TS 

// 

V. r^'ftryr. Vr 


■/ 


(n) 




Vfc 






?ltPtl TO'«ildfK*l PWfrflW Tn™ mCT l5(2n) 




^ijr 'sMia^^ «*nw i 


T®W§T ftuilftq grf^im lifpw ^m-2piH 

UClJ *PW SWl^a ■STCUT PHT m I 


55 


rj 


Cn) 




(n) 

tn) 




ISar^.v- s flwiiPw I^buh *i*utR uwr 














>1^^ 5'Sf s|*f 

*1 C*m R»I«H 4IC4 <1W ? 

vs i ^otsiftsfciPpr <?m J R«i^ 

OM 1^*14 8fcf 

i i fbf^vo i 

* i uteuJiPw sfem ^TtMt ^ i 
<l^pl^lt>*?l 8fc[ 

i. CTK*flwR®ft«i»inJ«iww^?^rf 

<f. csnwcr tiakw 

*L v*Rtt*FSf cfcwiwer 

*. PlHIlPlMH ^Brc*r ctict- 

i. <aw?Brtc5^ *woia lEM*? w$ 

ii. sjtsm 9Utw& fcsft ^r 

iii. •piflpftr tfcrf%%r®r<pi?i *ic* 

Rods os»hfi> 

i« ii 4. ii « iii 

_ ^ • • • • •••••• 

4 . 1 « 111 4 . 1 , 11 <3 111 

RoPS RwiS ^ It'llOS* VS *6 8 •I'SS ®WI 4t'9 




1 m-A I&si- B 

VS. Afikaj<T<7mfa»NM- 

i. ^ ww « ^ <?m ^5r*fr 4^*13 

ii. ^ c^tw anwroi 4fc4 

iii. canwtWR 4<MM R»lRte 





* ■ _ ■ * ■ 
11«111 


Aw* whit ? 

^.ieii 

*f. i«iii ^ i, ii * iii 

8. B IS&flu Rttienlt Acrtw 4hH, <«wf 

^lw OflCMlnlUM <ltw *. C#ICHlm1eWI ’WOt ^5f 

Sf. '0)Js|w|R<p >qjpt ^ tlt^S j sMR«P net 





*f. flHIlPfflWjkPispW fo»|BM PW? 


*t. ®*5Hw* B ^Hltce'% H3PW ^sm^n I 

W!H» BolR® iH&Jlfi; ^t XlUtfl §|M ^ 9PRJI *&» *IRa f WI 





^Btitnl 4<KW ^ fifelT I W Rf&lM *RJ 

*»iMA i *f%s suhhbm ^r i 5 ^ §%r qicfli+wMl zfifrm t»il*Hfaw awHifi* 

*t%^5 ’dfsH'a <pcjq H^sl «tl'®lti , #fj (telsl <ks I at^t 'S «rl<i wIsHfocr *»i*il*tlsl «ih r *f <pw £if^» 

~&(VS atGT ^t I «ll3bl*Mta CT *t%S aWlerH m CT 1 t%S ^RJ C^t ^t 
CTIFWW ^I^Bf I^T < ^c.'» ^ I til '«ilc«ilo'il ^RTt$ ^ ^MtilHlt^nS-SI 

(Bioenergetics) tiRT^r^wir 4$ ^*0tni ^Tt *Wl I 


tii *nfc cim nm\ 









■ + * 


■ * ’ 


■ ■ ■ t 

* + * 


1 ’ 


• w*lw 3*fR H%s ^PT t^rtFki (ATP) sjPi^I ^JH]f ^stw HIs^ I 

• »iic*ito»n«i<M t^st ^Mft < mc 1 ® atsr^i 

• ’rtwfa’KBrtW wiwiIVi ^'siiwiii ^jHJt w® 1 

• ^iCTi^aPirts a*Mi<w ^R<n <Khi ^iw am 1 

• ' , ilc o il < p^xi,d<H.'jji §lw*i Pi'^a^l s, i«l*i •^ t lS*i fulfil toc® Hiss | 

• W^M3t ^SC® WI 

• '*i<i1'o 'e «(^l's 'tMi'w tm 'Q ’Jjgjq ^ms\ nw® Hl*ro I 

• «WtW « TOT 'SfWl *MW WI 

• ^iwi-wxa^i aHfcjni aflort^i « ^fwta ^iBW^bbj w® aisre 1 

• w af^mi vsm R<fow* aSHifi; ^iw am 1 

• #wsf «ffar a>^ w 'Bfit'w wmhh te'Wfo toe® *mrc ^ toltow afa tow 

9m 1 







Vfa « ^TOJBBT C^tto C#^ ^ ##1% I *to *f \$«Ff 

i ^Bf $fo? msn^Ki^et stem *rni?ito *t%re *ifons w sww atp « nadph 

giw fsR cto «n^f w i W ##*1% *t i asra^fc® 

to*®r *ito 4 *t% « ^sroKr ftspr cto* ^ ?rpfi?ito *ito <rr ^rt^ **i #<h 

*itoffl?i *ri w 4fhci«. sitvof^ijvo ^tM ^csra ftFI «l>ll*lft<l> fifont to I <i^Rto?It 

*ifoifo* ** *toiT«*Hifo m\ i 

i i%5i^f wM hbk w aun«rw *rj Rf^itiii *1% c^tirr cw atp, gtp, nad, 

NADP, FADH 2 ^o3lf^l ATP *f% ^It W *W <SW. StOt'SR ^IM <5R7 Rfoillil *t% ^mm WI 
« ATP-C^ *T ‘*f% 0' (Biological coin or energy coin) ^ ^ I >1lMi<W0Wt?J 

ADP (?fa *tfo Sft®f W ATP CB *lfoF» **| 4 Sfoult* ‘tol*l»iW!«l$M*R’ 
(Photophosphorylation) ^Tt I 

OTta*l% 

ADP - > ATP 

«f^l 

4 sfi&m atp-^ wfI <m%a sn* ^oo ^it®# c%*t% i atp *pit 

*«bt WF5 ^* 1 % *ifo «n^rarc*i ^ <#<^ « vsrjrj fon% 

to1®R 3S®T ATP (Adenosine diphosphate) C5^f ADP (Adenosine diphosphate) 'Q AMP 
(Adenosine monophosphate) fcsf* ■*(% ** I 



^pr (Bfkhn 4to »gp^ ftW&j *j®rr<?r, <*rat (co 2 )«*nft 

<to* ^it^w^aijU *t wto <t*tr a^o w i ^jb? $to toii^'G wto *mi sp^s wtn 4 

SlfofllCT 7ft^®im?jKW (photosynthesis) ^It I afoul* ’ifow 

^«f $to gp^s ai*r tor <to awrtii f¥it%f afont 

w ^ '5[^& «imj ^n, «nv5Hr i ^for w «iiwm *i*wrifo « 

^rtrt w i «mi 7 ^: e tw wv a«i«^)a ^®rr: (i) c^iuifoi, 

(^) ^IPIT, (vs) aP (8) 'tol^ewl^ I WW^«t tBR dl>llilPl4 (biochemical) 

^5ff 

6C0 2 +12H 2 0 - > C 6 H 12 0 6 +6H 2 0+60 2 

CsMWlfol 

•iNstsr cwnfon afo?n^ ^ih i wh* <?tw ^ to ®tif^ <?im®f 

W 1N5& WWlfol C^tat^ C^N?r ^ <131*^1* -51TW1 ^ (St^s C0 2 5^®1 W *1 CS^yrlto 

<3FMt^ cto i wt ’ffto gf^o C0 2 «r®i w i iw o.ovs% ^ *nto 

o.vs% C0 2 ^I1^ I ^IWl^^BrtPRr^^wlBfof CSIW c#i I 


^rt-'b, #NfosH w- i o^r 





0»%sr*f 






* 'WUHt&il 



'tilffiS 

*tfam ciftw® *uic*w<rt^i 


*mn fisnwif^i 





«&fwl5'o 


our 

pwiwflftmj wa^o 


► fljffS 


TStfl 8 .i: 



(«p«wlsr ftfiliit?r croppf 

<3PK813Pl» 


'aifflMM 'S »l1C*11^»KCSlWfi[ Asti's Sj^j (by-product) I <plc.«& «£lf& t4®f& 



■reduction process) l <4 «ffaFa1?T HjO «rlfi« ^ « C0 2 R«tlRp® ^ i 

sflaput S 4^ ^ISsf « «lfapHt I iboC 1 1l3lil'*flRb 

dJM»uH (Blakman) <4 dffrilc* nlB *rtfnr , 'bW 4HM i *I<H up *wl- (>) «H«l4R^ (Light 
dependent phase) <4^ (^) ^lc«nl<p %t*T¥ *1% (Light independent phase) l 

(i) *rtrtT (Light dependent phase) : «(lc , il'9*R'Sa *l<rl«Ki ^lOTf i <4 *|<rlCT 

^“1% Jtmm% *1%® i <4 ti%mr atp («ui1&miPm jji^wU) nadph+h+ 

(M3« Pe^HNfflb 'aull&PH tMWlJ)^JTI <4$ifa ATP-m TOT 

® ^ I ATP « NADPH+H+ JjRiW WPlWlfVl *IPH WI CS*fea1%r 

^itfnHwiPlw wlt'i (photon) ^»ts *4^ wlti ?.w -||& ^*E3T ADP (' B ullec"ilPw 

<431 <m wt (Pi=inorganic phosphate) T»lftw rmi ATP fro® -vts I ATP £®%T 



ADP+Pi 


®1PIT 



ATP 


ts>lwlf<H 



, ^csjlrai e 

^3TI *4 df3»*ilw» <11% TFtiJW^pf ^ | <pcG|<r'lwlsl$(.T , H (photophosphorylation) dl3»«l*i ATP 

iflW tPI^T NADP-C® RerlR® W NADPH+H+ WI ATP <4W NADPH+H+ - 

(ft 'qbsjlwl ^1% (assimilatory power) ^ I 






'ftitoti 



ilti it toiti ilti (Light independent phase or dark phase): 'flMi fliCii 

•tfiat ctot toint gtctor *r^ ft, to torn «aft sto if® to i $ *to 

tofti *to to^ ATP « NADPH+H + -4i WRi C0 2 RettlM ^ ildlifogfe tol^ ffl I f^W 

tow co 2 ItoFti 1to> ifto if® w w? if wt ton&ft ist tot = fit- (i) 

w (^) to « Hi w (vs) m»(wPhih #fii i « tor am gjfei to**® ®iwi to w® 

ton 

(i) C 3 ffto it ijliRn 5 i (C 3 cycle it Calvin cycle) : itfftoi C0 2 fSItoP fir #Ci CitCi 
gftif to I CitCi ifto itMwtW-i ,*-%l$aww1» 4i tot C0 2 to fc- 

ii^RP# to# tor Ml ®r i <sfl» tot ftw ctot to itoW» ^ ^ vs-wi#f#i 

<£#& (3PGA) ist i ife^t «aft 5m sMi it# iftf to ito HP# vs-itoflMli 
to to* c 3 «ttoi iit if I ilCTli *to Ml ATP « NADPH+H+ imti ior 3PGA, vs- 

iiCittotititotM « ^PitfeH wife Ml i vs-wittotititot^ « ^ttiitcsi^r 

•iiPicfeh wife cto iftis Utom iPopr ^ito i^ir torflci itt^citw- i ,<t- 
wttwife Ml w itci i 

ijTPTOSto ,<M5$Wife tpili 4i C0 2 «W iBf illito 573* gftfi iCi I WR, 

C0 2 CiCi 4i W[ fttitw Ml f'Qfli iff iJtito 5i ffiti fiti I 

C0 2 ife#itoi ^ItoiCi ilfMflitoi flftf-to iJtito-CiW 5i it iWt iJliRn 5i iit 

fi i ijtito #i $ ittotGRi frfj- to ctoi tpiti iH i ifliRi ^to <a$ sitoli i^at 

Ml w 4fi am writ iftf hR W> to 4$ atoi fcfohci to c 3 fcfat i 

(*) C 4 «ttoi it fjt5 *9 Hi 5i (C 4 cycle or Hatch and Slack cycle) : toSa% to# M.D. 
Hatch « C.R Slack (^h«b to) C0 2 totoi iHt Mfe «ltoli ittoti WI ^ ftoEfi gplf 
^nt iit^ tot 8 -itolto itot ifi^ijfe^ 4 $^ i 

c 4 ^to to ijt5 « to w <aw, ijiito w itoto ite» efit iti i c 3 fetoi ^hut c 4 

^to totwc?toi ili c#t itoa c#t i itiii*ti ^bt, ^w, itoJ fif wtor 

fit ili, iTtftom (amaranthes) Mr# C 4 iRblto if I 

tolwRto ctotftoi ^tot : *ms ctotftoi itocii to totwRtoi toi to# 

toi tofH i itii *m\$ ctoitot toiiift aw isrc® iif i itiit w#, ctotstpfe 
i^icifii taw, to ctoistPfe toto w i to ctoiapfe «aw, etotsffeto Mtitf ^to toi 

to toiwWn iti ##% i totwestii iiot iiti w etotstteto tofH 
«sw iflto iH<flSvo ieit gtofi i ^ci cto ^ c#t itoti opiMito ito i«ii ciit 

<m ^tomaiiili iii i 

totWHto torn ^tot: totweflii gttom toti ^ totto i i# « co 2 cfw tot 

Mli wii gtcitoti ito to tot i fiteto optMito toslM tot ftotm gttot 
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ama^ co 2 ama acaa amre atca ^ai am a>^a><Mca ^asma a*ca i fa^ ama 

cat^^ar aw ^®m ^ rnmrn ^?w afimm am^t® ^a i 'mata mtcatam^istta am, %r, 

amat« ca*]Pr atcaiamscsma «tcat ^a i a^w « aga mtcatc® atcatamscsaa «tcat ^a at i 

4 a# PifW> %tt a^» mtcata afaata afisca aiwiaa^caacaa atas caw am i fa^ 'atcaia a§ata 
'smrfaas caw caca ama 'w^oa 4 awt$a a# ^ca am, caacatfam ^am am aa i a*ca 

atcatamscscaa ^ms a*ca am i ataman 800 nm caca 5 svo nm 4a^ ^vo nm (artcaifaiMa) ^a^itaar 
laPt# mtcatc® atcatam^csma aaci>ca meat aa 1 

atcatam^cslacaa smaam^ : mtcat 4 ai cstacatfam ^te atcatamscsma mtas a^^cat astaa 5 mat 
smfw aa 1 a«m^iM lasf ai%^ «la^^j^fta 1 smacam $aPat%, ^aPal^, alaatcaa am-caPt 
atcatamscsacaa a^aiae am-caPt a*ca atca* 1 sNaas^att^a = 

(^) alRja* smaarn^ 

atcat: 4 a^tc# <jca awat ami mm i 

a#t \bi^ 4 ii^ : a#t toi^awii^ w atcatamaKiaa aHmt aare atca at 1 ama 4 afarnta ca am 
a^s ^a m aaaa witarait® Pmacaa wit ^ca atca 5 1 at^pusca anaa w%pnttf 5 a afaata o.ovs «ra, 

4 afimm a^samt ^ ^ia a% a#t amta amre atcai m^at^mmastfa 

Msi^tewsa aiata i% a% amaia atca mrnspti caca mtcatam^stacaa aflatas caw am 1 wtr 
an^a wtl^% 5 a afaata aa caPmtmta ^Pa caca cacatfam i^am cancaa ^ am 4 ai asa^t a*m 
am, apca atcatamacsiacaa ams asca am 1 

maatmt: atcaiamasma afamia maatmf 1%ma smaa 5 facaca a^iw aca 1 ataman ^ % maaimt (o° 
cm.-4a arnmrfl) 4ai ^ ^ maaimta (8<?° ca.-^a %atm) ^ aflmt aac^o atca at 1 atcatam^ma 
afena w atlPr® (optimum) ^otaaimt acat w ca. caca «<? 0 ca. a% 1 ^©taaimt w ca.-^a am at 
'a<f°‘^a caPt aca atcatam^csacaa ^m asca am 1 

atPr : atcaiam?c?taa aflrnm n#t Maa ^cacar co 2 -cas ^wtacaa wu acam?% h + mtwtwa 
mma) atfa caca$ mica 1 at% af 5 f% ^ca amac^m a^camme >#tf^ ^ifaca aaa a’m ^ca am 1 wr 
ama caca^ co 2 ^acaa atatsi^o ^a 1 a%fa^ atPr afGfca a^ ^awitcaa afei^t taa^ ^i« 
aicaia»a?csmaatai 5 t^o w atca 1 

a%®m : awtca 'atotcaa aa^ caw caca atcamrotacaa ^a a^ca am ^rta ^f^cercaa aa^ a^ca 
caca atcama^wacaa ^ta caw am 1 a>ca ^^icefaRDa afacaca atcatam?c*ma a^ff a*m atca^ 1 

aPtw aaK = caacatPfcaa aata ^aama w ai^djic®ra « mnacaPmm 1 camta ^al^c^ am 
caacatPpa a^waa amre atca at 1 a^ca am ^aa ^ca ami arte iqaa aPtwa ^sma ^ca 
atcatasascsmcaa ^m a^ca am 1 

atamPtas aaK = amca caacamaa, *i$wicsh ata^i^, Pfcaa at caacat l^ai^ attcaa ^#a 1 ^c® 
atcatam^csaa attat^o aci> at ^camtca a*m aca am 1 




8<f 





*tN?r wr « : 4z*Fm r# RF©m csMMifow* at^na ^ ^ 

WWW ^*r ^ I WT RflSliT RttR « CtflMiaiWJil C#t ^ I 'Sf^O^t RNTT *MU>«I (^t 
RfcafWWtRtfrl “'tl^TsTC^t’=Tt^Tt^>T?C 2 r^ c tC^H^?T I 

afoitt : RK^nwisiRa ^n^i%r rw *t#i?j differ ^ ^ ^t caafiR wr i Rww 
aflsra caft n#r vit ^r aca msn^Ri^:^ afa tot^si 

^if5iuiii: ^iPiiinvui ' 5 p»i^ RtMwTstataa afaata can wf ots <Rat aia i aaaa, ^ms ^ aH^mr 
•fl»lPi*ll>l ^154 &CRM W ^ I 

t£RSf% : ^RT a§R R?? 0 a a?RTSR ^ I 

'ShMc'o >iic»ii^>i<Ksi^*i?r ^: RtrRta^sEJaa tarsia aatt>«i foa aiaiafta* RQhii i 4 Rfoiiia 

ataRRt ^ricatas's ^i<wfi rwt w?w ^ aea^ i tarsa a?f¥so carp atcaiaswaaFta 

^ %aafa a*ar attai tat^c© 4 Rfoaia ariaw w a*ca can*RT canrRT fcrfra* 4 aferfta ^ 

a^CfeR i 

RW R%a $«5R acat^ I ^ms R?W RKRlasRSElaa 3tof CRta ate* aia!*lpM> R%ff© < # e 1 ^» 

aaa anraa 'src^rr« tr^t asar© atsa i caarRt at^ftt ^ta taw ataj a*^© aarr© atsa at i 'snaar ataj %ata 
«F®, aft, wft, am, 'srnpr, ija, tfca ^srifa ait sw a# at caR, ^©ia aa$ at a tallica a^w 

$%r rtw cast aif% i ^iot$ ^rt aaa s#^t isfkaa $aa R^fferca ft«a%, m 
$%r 4 ataj a*^s w attaiaa«aa«r aftRia i Rarstt aar aia, ^pta w ftfoa« at% ^tj a^s 
^ ^rtc^n^RiKiwtw "rnwr i aflwm «wij m, wo 2 « co 2 -^ ^ai^ 

afeit ^ w ^ i 9|jt^ otf^ta ^o.b(? «m ^ 

co 2 ait^ a%rK o.ow i 

« ai%r 's »§)<wMwa ^p® ^ ^ «tr(^ af^rK ^hiR<» a%?r 

«n^o^n 4 aH^M ^w^oijj ^?r ^hmcs« ^rj w i *m\ ^ 

Wl fR3to%0 2 5l5 t t^[‘WC0 2 '®]|5tM 

cwr afgs^n ^s q\<m ^si^f o 2 «un^ ^m\ ^ co 2 artw^ ^tf^j ^ %s i 
^rfsf atei co 2 ww«o 2 ^©M ^ wr 4 * 1 ^ o 2 's 

co 2 ajtiT^ ^ai^© ^fw w 1 ^ ^o»iiw ^ ^-wssm t^!?\ ^119 wr ^n>t*pr 4 
^jT» ajt^ ^ai^ ^ ~sm ^tm^t c^tt wnt ^srf^ 5 ^ atwr *mvs 

^ 1 "sim wi5 ^ a^r^ awi^iw 1 ^%t 1 w, 

l^pimSt (<?ph c^r, (R^rtw, (<tph ^hi^h, "sj^r) , ^Hif^r wit, 

caiH, an^r a^f% c$ff arsTit Rtw 1 Ris^itwssft't rt wi ^cr rirr r«m, f^® ^ 









'T4 < fk *INT l>M *lMlwl '1l'8iRR^» <*J<pfii ®lk, ^Pic'll -9I4BT, b&% 

*utowl*r, iJ&^ttaif^ga^Rsaaffei 

: *F*m3 JlMt 5 tkft>S 4 afi» ^MtS 4 ^C*tS $®a 
•*plc°il <pH«r Rwi «il^w <ks IjH R«i ^iUm* Rc® ^c<3 
c^h Jr wf aprt ^t atari 4S*» *hfw 
lisrcw j 3^it, # ii < ? dc<f Rc® i 4^ aa m 

CTtC^t 4ta 



mu «f* 1 J b(t% 
'°uht < pk<. g i Pi^ •psc.® l 4SIS Pi'N HWltw 




% 

in 

% 


•rfcs*®! : «iibiiI&h ga*t ffic^ fcftca 4Hc*i c^Ht atca ca, 

Ml'silts ^t 5 !^ fitaa ^i^® mi ^|®I atf% *is5& ^?*i$ 16® aiwi^uMPH st&aia 

*ft*T (s|Tf csflft "ST lie'll) a*f *ns®t <p«ic^ I c#lwlf*H « 4lt*iH «i*lEiA)<f®ts athff 

: Cj|W1lS « 4IHI1 Rh JjSCMS TOT SWlsA* RfoSlS WT Cl^JIIS fw (It? CS^R "ST aTOt) a<f 
atS*t *SM I ^twt fifaa ^ 1 ^® ^Pt ^flWl^ tfl ^ 1 W> ’lid ’Tt, V I 1 '* 1 ^ Jf 

^ic^resw ^a at to c^mra s^o aa ^i cabals as at to *imis 
4I«iiRh gro War mt ats®r m ati 4i® asiPte as -»iiMM«issiq*i m ci®*ik 

a^t®s bhj 4iwi i 

*|®#aT s 

i) %$ fcws *ttafc ph ml** *wmis «mj tosto aw as i 

a) <Ht*il <h*i«i ^t® wii 'SIS SST Rwi <^IHn> zltsH < ?sC® *Tt Him I 

®) *(3l*i wwSiM w wire b ^bt *f& fcsRw yflm » m& ^cs i 


(Respiration) 

edRe® c®ksi a&at ^iw 4s^ ^ws wr ca c*fC5^ ^r 5it*H « ata pt 

Tfwtc^ TRpp® «IWCS CSfC 5 ^ I 4 «W 1 CT W > 1 »* 1 C^ 4 IS« 4 ^R»o|R® 'HlWlbHl <Ml kM I 

^fh, ^#<jbt 5 r**i^ «rt i if^s 

steals aai 4 - i%s aaBapit^fiOTis'i ^rtwi^RCBapts^ s%t c^ils'il^w i r#st 

*llW^a aWJ ll^ta (Potential energy) ^W*S mi atC«t I ^IWJS mai ^Rs® ^ 2PP1S *1% 

, §R isis , §ls*i aiscHti et'ij "sisats ^fle® aiw *rt i 4 t^R<p Hl^ 

^ca si^iiiR*f (ATP) ^ ^a 4^#taa iiHs^a ^iwa wa awi«t^s 




wriR cstfi^, ^ £sr 4^ <j<^ ^ 1 

<R5R RfiR CT^pit *t% ^ C®C05f ^ <^5f ^e^s ^jr 

■*i%re (atp) ^iRaf^s ^r 1 RWiR ^mtwR sf%f& <rkr t^raitSr *8 w rr i 

(^ «* 1 i^©m ^s^s %?, ^ <3 ^si^m) -^h Hrr ^R rttp <#r 1 

r#R Rittftam «w sto ^pr ^ 1 <4 ^-«i^ grfiRR $<m 

CHtf^R 5 ^hia<U SflQ'S <^W £JG<U ’tl^a <pw 4^'*t% <Kil I 1 5|'>1C»'!S1 RRsR* RsfRRHfij 

R% liRRIt 5 ! 

C 6 H i 2 ° 6 +60 2 -> 6C0 2 +6H 2 0+ Rft (688 K Cal/mol) 

Hj^s? 

‘<K*R SfaRffSH : Wf RflTCBrFR fcfeco -?Plt- (i) RHfla 

W'Q 

(i) ^t’Sl'o ^*1 (Aerobic respiration) : <R ‘ 1 5pR Slf^iilii ^Ricerwsi 3c*ll©M ^ '^• j iPi<p 

0#m, CSlfN, 99fc, Rf%^ HiTCRH £®R ^PjfafcH Rlf^a ^RT co 2 , h 2 o <3 ft^fT *lforW *t% 

tosj ^ <rc*r 1 tpr^ *mi ®fim 'Q ai% »<mRh> w afeit 1 

Rii^r 

1^t%^ tfrspgft^sr 

C 6 H i 2 ° 6+ 60 2 v 6C0 2 +6H 2 0 *1% (688 K Cal/mol) 

rhfb sifomr ^ stjR 5 ^ ?pfffR wif^o sm * 1 % RfonS ur ^ co 2 hr ^ *nft ^ «vf& 

atp w 1 

(^) ^ha HpR (Anaerobic respiration) : RT ^R slR^I '°i«j^P'<lI'a(.'a ^ 

hrt 1 'spffc <r W sRrR CTtPtf 1 5 3 #^ ^9 «i9i«t*w rRRt ^slt rfr ^*tfR aR^fc* HRt 

RtSpR^TR RtR^a ^RT Rf^ SRR £5R <RM ($H$>T '#iwm, ^nRf^s tjfos I^BJlft), C0 2 « RRRT 

'Ilf^lM *t% ^a ^ ^5TI 

<IRR|^ 

C 6 H 12 0 6 -> 2C 2 H 5 0H+2C0 2 +*f% (56 K Cal/mol) 

W»1V|M W ^Jl^tUQtll, ^'oJlfijt'B ^S T^H RC?r «t1^s I 

"5(TOi-^Nt: R^a W SIHrTRT*TR e 1^*Rfl» <TlC*l^ I 
HR- i : (Glycolysis) : 4$ afejR iflH* *1% $RlW (C 6 H 12 0 6 ) HR1#R Rfoiliil 

wtR^a ^pr ^ ^ v n^<r> 4^ (C 3 h 4 o 3 ) w i «aft hipt Rh atp ^ Hhf ^ch hr) 

^ ^ NADH+H+ ^ I lilt 3^RR "SRJ (&m 'eiRlWt-W » ^ Rf, Rl$ 

sJltCHsRltf^R RHl^a « RHl^a 2RR SWT «l% I |ll$l4MI$PlC>M hJM CTlCTS 

aiftdJHIefW Rd» HtCHS I 








•aw 




<pca ^ attj 
NADH+H + ^1) I 


•ato c$u$ 


- 4 (Acetyl Co-A), ^ C0 2 W i£W M, NADH+H+ 

^ ^jiPiiJ&a <wt<*Hwit?T->a, ^ ^ co 2 ^ ^ 


*(1H- vs : ®aa ^ (Krebs cycle) : K3 5 



^*1^ <P«I 


aafta 



Sir Hans Krebs 4 



Co-A ^0 ^ CO 


•aw <a^5f ■5^5 





Co-A 


*rcsflte ^ 1 aaaa 


awl w ^ o^r ^asfta ^ca 1 <a w 



<H K35 ^ vsf^ 



NADH+H+, <£& FADH, ^ <*W ^ GTP 




Co-A (?t^ I^T 


^ 1 «ivs(n^ V5f^ 


Wpf5tta Co-A ca^^m^C0 2) 'b^(NADH+H + , ^^FADH 2 ^^^GTP taa^^a I 

at*!- 8: i.C'i^RJjl aakvsg (Electron transport system) : <4 afoiilii i&atai^ foifD *flta i&aas} 
NADH+H+, FADH, Wlfa^o ^ ATP, aift, $W<ftiH « C3f^ ?$ I ^ “tfea 

aatww w to staffs wta wr a% ^a 1 ot a% atp ft®te aia^® ^a 1 
aaiw*ar ^towtoa ^a 1 



l53f 8.V3: afelt 

^5 aaa atoa ^ ^p^a wtfw ^ta >to ii> ^a ^ co,, ^a ^ ■atft <*rr vstrft atp 

^aa^wi toato^rcaw^: 




'IrHR'toh 



"stoS’Pfa 

^*t|R'® <M{ 

<yRi'® 


HRc4hRPl*( 

^ «rj < ll^Rx)» «iiPivb 
8^pjATP 

^ M nadh+fT 

ATP 

'b ATP 

2 ATP 

'oulPioR'n C^!-«Q 

^ co 2 

NADH+H + 

^^• s iR^R>4 liiPivb 

*MC0 2 

'b ATP 


8 ^ 

<b M NADH+H + 

^ F ADH 2 
^^snJGTP 

^«r<J'0|l|f?|i5|^<r| C<Pt-^ 

8 ^C0 2 

i\r ATP 

8 ATP 

^ ATP 




«vATP (% csrfl? 
ATP) 


i ^NADH+H + = « ^ ATP 
i ^ FADH 2 = * ^ ATP 
i ^GTP = i ^ ATP 

^5*JlTt W$s ^5H^RT «fc* I : 

qtn-i: jiftnmi$PM : o*bitoj^ 

^ <U<^lfl m TOT) ^ NADH+H+ I flW jH$WMI$Plt»M «|^t I 

qtn-* : 4 tel w*jff WlStf : '*ll^d»lj!ll«ft>l 4 Merl$C>M 4^5 

«w "jfypt wif^o w co 2 ^ %it®r ^ijhwi^i ^ T&»uwfa* w 1 

W sMir i% to fto ^ *j?tcr<j to-tont« ^r 1 ft#® co 2 

fto «tm ’tor ^<to?r *rt ?itCTfl*rasto ^1^® ^r 1 4 sto $to *ito wr *itoto 

5 W^,^t iwtoiw ® toil « ^jrt stftorr ^ 1 cti* R»i«ft-w »st% 

« *ro$wsitoc^1 4 sto 

's ftsR < 4 to ^to® ms "STTwr ftow 'shirt fterf^s ^iwe R^twt ^ 1 

^jRscBto «ifti»t*M ^rf^tto® *nw rt 1 *t% ^iihfw 4 ^nsr fc*mr ^pit 

W 1 4 sttorr «uhwi^*i ^r, ^ to ^ 3 ^® ^r 1 4 ^ 4Htifcb>ti«M 

*n*opr 4 sito?f *1% ^?r 1 ^ frsRc® ^ sito ^r 1 «rf® 

WT 'auHWlVI's co 2 «tjm ^?r 1 co 2 «1JR Ftt*f ^ ^Mt 

W ato?r stai-w^*,: w sMsr si^^M^ito 5 « w *nsr 1 

Wt- <*, #NtoiT-^- i o'*! 

















ilhfiwH 


<?o 


ft) 8l«l^: Wl- 

'6|*l»lM : *o° G\. to ^ 8ff° PT. 43 frlGHT 'VfNUlM TpH TO ^OT TOl 'HI ^ 

wnarr *o° g t. cto* 8 <r c*. i 

: ?ITO TOOT 4f% arll^s 3jRT C0 2 « HjO WI 4lW$ wiftWC-M 

5 Rt'S i*1»1 C^lwlfiPC*l^ WC« 'lies *fl I 

*ltf^ : «llf% ?R3TO ftplw TO* I TO* ^'ftwl "llRfl friNftw 

TO"! dO*sl sjIsjoTO I 


^tOTt : TO 1 * TO# ’TOlBl 8lC?ll«H *R^’ft ftt-M C^Tt TOTO &IHt TOI 5 T 0 2 

Sfc 0 ! 'Q C0 2 'ajH <wl *R.«r ^3 NC*I TO*1 3)3 43^ C3Qj* TO I 

'b|$e|-3t$U» : <qlflW> C0 2 ~43 3=^ OTOT TO 5 * ‘5ft f^t^® WI TOI 

ft) TOJW3H TOlTO : «H)iJ"»3H TOM**)^* *«l- 

^luenJ: TO 1 * sj&sils TOkjsj TO?) CBI^t - i%, *llft « C0 2 fiTO ^E3, ^1$ CTlCT TOiqcsJS 

<lftTO « 33^ TO^ TO l^ml 4M I 

fe<TOb4 : TO 5 * Sl&TO 335% TO $3E?I53* qftwlOT 'WWPf TO3*I TOtSit TOWfc 

’TO*I TO3 3*Rc3 CIS I 

tTOwS 3*1*1 : '®W3*P'V CS*ICS Reis Wl ’©143' C3*IC3 C31t5t3lTO C3Pl fWVIW C3 J ls ' a IC'1 1, fl ^’*1*1 

TOOTfaTOi 

4t*t3 *13*1 • wlwl cTOwl *isH TO^ zlfoslw sjI^o 3*SC a TG cs'lcss ^4, ® *sl 1 ©lR^ 3*lc«rs 4*1J 4TO. 

TO 1*1% TO 5 * al&ST MfibHTO TOT CflUM «NNU TOtTO <MH TOTO3fl?% I 

cmnrtim : fltfcjjTOPft to^ a^\s 3 toe» 4to swicm «wj to% kibii«w i 


TOT : TO 5 * SlftflUl '41*1 fl<fo MS *lfhFt 

$*l^*K : '$» TOltfftFP^, ^fl> 3 lrfllf 3 fl!iS, fiililb* ^P» ffitt ^ I ^ io% illflWSR^ 

WPlsliw I ■* s 


?WS^ 


^n4s 


'TO 10 

J1t»« ^I«I l R^lWra ^1^ 

16 ar: ^i^tricwis 16 ar 





«BT 'frit*** US iq US -qn | io% 

iji5iR>isQ^ cm\$s ggw io ftffifc ^nr aw w t^s w tstnr 

gta '#it*« g*f oiwwm *rifew tw i <*rc& ‘^’« w #1^ gjter 

awiw^misjt to aw ifh* gto awtw^wi 

’itw't: ^ •& wot gtw ‘^’ qitfififtm w *nw 1^ w qictfifliEicjw 

^misrr 'spiftgtf!^ «rr^ i 


■pp^ : *^’ ^ic4i#it*« ^Qvo c^Ngwi gifa «rt^m w sritar '*hji^ «ttw ^^sHftfawsr 
^isw ^mtaiT ^r *im i cwpiT Gfljflt® ggw 

%f^MW^mi'Q ft%t (Sterilized) ^5 I WI ’JpPT 8l&Hf^s ^sufa ^®mi2lTWI 


^1'S‘^'sl : 

i i «rNre <?R %fgwr ?\um « ws^© i 

*1 SlIttflfwGIfcW a*T %BBT ^WNICT » I 



>1^^ S'Qfl s|^ 


i i ^nwfa’wsw '*ic* «w ? Rl&iw ^t*uw <?m> i 

* i ^ ^ ? 


vs i w iw ? f^f|5?rm ^poct OT«n^ ? 




^hRwh 





8 




*t. V 


ib- 


S'nHs’lt «is» s>s <*ro^9 9 8 ^elc^s tw ffl9 : 



ISar-x 15ar- Y 


O. A 9 B twwis^ "pl«r 


i. 0 2 aS«T 

ii. HjO 1¥fsW 

iii. C0 2 

Ru>s whit <nfl^ I 

i 9 ii 

k * * * * * 

?t. 119 111 


8. (dwi X ^ ’'lilt's z|&sllt- 

i. MfilMlW %d*| 




iii. ’SpIPT <lh|9 *|fc|?| 


. ■ m- -m m- 

'*f. 1 9 111 
1, 11 9 111 


Rws whit »iUs* ? 

i 9 ii 

n. ii 9 iii 

i. 


t f _ t * * 

<t. 1 9 111 

i, ii 9 iii 



^R3 i>t<mt%2W^ I 

c^^t^fMt «n^<?ire w wi «tiw^ grem^f5t^^ef*t% <?rMi?ri 
^oH C^lt C^f^tw stiff ^GJ m ^ ^SRT ^ ^blM *im? CT '«H (^HW WKIW, m. « ^ 


*fW '=t«DW 


'snaft flltw dte «fppBr *m dtsiBH i «stt%r '^n p nsR*t si&nt 

1 ^ i ^feffsr Smihimsi acaisFt ^ i hh^wcw w *tffir, ^ « *#*114 sifom 

<4 vijihm ^iwibj fan i 



Sfk^M <jf^il4% sltill^il 4sTC5 • WPt HWnt^ <im1tsW 

*imi ait*ii®^lii'*i ^Mir^acs *im i 

tfSSr ’ar®h«fR'o *PF*t 'ftcsW <pso'o • <I1WJ shluPW ■*W^ sefi^wi 

i ■<b^ic3wi "H51Gh> R0**ii Rw*h ^sw» i 

aiflk swh ®*lt»fH « %«pi ^fat 43^5 • t^RJw'iiw 8WH wf « «njflvl*fll ' s rc« 5 fa 

$0^1 v li*i's ’fief Vf*i1 ^•nt'o i 

^^fWw^OlW'lliRI • ^T®** (Liver) ^4il <row *IBTCI 


’jRifl ^io|^wrR» GTtPSr *W*f, dfatflH 'S Slfafflr 
^Nt TOC© ■*11*1^ | 

ftWl4Jhra«t^^^]Nn^IOo , IBRI 


' s n j r ^iw*i (ft<nii«ii$) <3 "srisf aPt® 

(f^SPWliJ) <m ^ ^iNTt too© HIjM i 

fa&R « fam div RflM 4 jTC® *104 I 

^ ^jfl'o if^s ’’iw »i* i i4 

w *ita4 i 

wr« PWeew R?im ‘Wt© *nsw i 

H31jii>£|' s ftdlc*m ’jjg^ ^iKii 


'sicHs 


toc.© Him I 

'srcwftf %3 off w ms afacstt « 

siRtI3^l ^Nt •mc'S *lfa^ l 

^fi® Rt*m , |Ci' 0 'iitufl ^©it 'sipi<pi z©ri 4sr 

e)1uCS* ^IciWI ■ > tlH '^'1*11 ASIC'S I 

^Mpth® ffaram ’Jj 5 ®* wfH fan 

<»iid©*i©| ^Riil •ic’pj cHh*^lsi 4s t© HIs'S I 

d l ftjW'd B WR WI3T1Hfev fa ^5T 


"45c® *m i 



Gtfpfo fan ftw WoiT n (iRV 


^WJ*14® #^t*IC*T 'SRffH l^f 
7|55^ ^ d|^«(HjeH4l >ltb®H 4*M I 


?sw *tBR 







erhfoflaH 




(Plant mineral nutrition): fcfor 5lfl> « afat<tt CStt 3 ? ^N, ‘list'll *1 

<*PR 8l*MM*l ®RT c*m ^ Sfc*! 5*55 ^5$ ^%T ^ I <$wr ^ $*INW*1 

51 ft <$uf w acn ^7^^ aftw ^ m 551 $f%w am 'boft $amn wr 5 to i 
wu 4 boi^ ^amtiTm to misr ibfc $amm fcfkud ^j i 4 ibfi> 

^ ^IIHMW $*tmH (essential elements) ^ff 55 I 

m 55W5 SfitOtf xil'olR^ ^N, *1151*1^11*1 ^ b a®HW*l ®RJ aort®R I <iRm5 <m <^TO <35^ 

5C®1 \Sfoci ^ ' 0 |'»N«tRvs ep^*t (deficiency symptoms) a^M ^TRT <451 '®i'»H'0fPi v » (mft’m ^f*G 

551 i£wf& ^bjiou-Dii ^iw ^Miu ft«i ^r**^ 55 51 i 

^ 5 im 5 %[ ibfl> fcawt-M tot wipn c^m $amm c#t af^nw 515a 5*55, ^mm <mro <?to 

^amm 5fWu amenta si5a w i fcfar 55 ^ ^s afaw a!^5 a%nt*m fca* 1%% w 

<4WTO Tj^oW «M w 55555, 551 : »UlCtflR®5«rtJ 5t ^Jtrasl^PfH (macro-nutrient at macro¬ 
element) <45?, ^C^lfaSIIjCsro 51 5l$W i l^at5H (micro-nutrient 51 micro-element) I 


(5*) *IJlC4lft&fliC<ri> 5t *IJlWl®*lllH : fcftol ^helR* ^Hsi ®RJ C555 ^ataR C5pf aHatta 555*15 ^5 
catpaiiR* »ui»iR®n»cirt> 5t aroi^aiam aar ^ i »uictfiR®Qiurt; at ajf5a*ikaiam o*fl>, aat = 
5$d»l5«R (N), aUlPmR (K), WP#i (P), ^JMf>l*lN (Ca), WJMwPltlR (Mg), 5*t55 (C), 

5&St5®R (H), ^(toR (O) <451 >lla«Pl5 (S) I 

(5) >lft»lR6|]}tirt at aftwlfcaiHH : ®fklH ^^55 ®RT <?R5 $ai5R 515151 atea 

aimm ^ VBitinw at vi^iRisQt^iiisi ^ i m^iPiSQat^ o^, 

m- Wt ^t t^s (Zn), -snWI^W (Mn), (^ ^1« (Fe), OllPl<IOM|vj (Mo), C<m (B), 

(Cu) (ci) i 

'OWNIMH ^PT : ^Sf <?tt¥ 515*1 W I 5&UJ3IO&H 

««iftic«M cf»iw *w wr^iwt ^nfl» ^h?ij chn*i^i 

Wt »I Wt *11^ ^ I 

fe 7 ^ <?n1^o ^r i c*m : Ca^, Mg^, nh 4 + , no 3 -, k + t^rtf^ i 
vBfkn fcMNw* ^rj 

^tfnwi ^ftdjtwpw ,5 i^K ^ u>iMifo*i ^ ^r i c^iwiRh ^ 5w «imr 

gp^o-^iw^ ^ i ^r*miT^8 M ^ ‘W , i% m \ >uwwPiiii>i 

CtflMlft'l ^ ^IMRI ^ ^ csMWi^H tffem ^tmj 

a^s 5551 fclkmi ^ Hs?rf-RQiiiiii a^tPram ^51^ ^ ^ 1 *t$?m om « 

Wfa CTCI MtlPlfllWtl *HBS 1 WNR'olerWd ^nwj ftiWl W a'DlPlilN I 

^5T^f, ^ b ^n^iaj w 1 5^15 w wraia a»%i Manila 1 

'SrNWlMsI DNA, RNA, ATP 3«fw ai^s^aPfH I ^15®^ ^Ibt Sfkn<l ^ <55^5lBft 






mu ^ i ^rt^rar «iwt wr cro wfro ^ 

v fB|f>lil|iJ (fSjvBw'G W? *fi>P0, «MWU) ^TlW W)3 TO $ftfo 



'6*IHIWH : ®facH 
HftdilCBH 4^, caifi^ « 



^fad'© R1%s[ 


n «g^*K 



^531^*D%I I fcftofJI ^WHK ^PTO 



*n»w to «aw c^ *n% «if^n«t to i 




‘flPivsj, 




^ST]H C^WI 


, NADP, ATP Slff% SPifilfa 1 0^ ^ItWR I fcficni ^ 

? 3»% $*im i *fi5if3ram *nR ’toi^ e t ^i^u to i •tanra - c«im « 
Tmcsra ^ «r*iH% i ^r^r, ^r « ^ ^mr to to i 


StC* 











itcTOlOT fc’IFTH, ^IOT$ ^fo% TjpR cCRT $•& 1I «>lMlf$H >[RJt\e'e 

^twf I <3WtP^ *I$R « TOWE®!* '5RT ■snwrf^f S*R I k5R$T, §f%FET 


*h«iR^ *hj ^»M sibubr, w sR 5 ^ $•& ^©ram am ^wti i fclkw •^'©im <i^%f 

^TO<I ^R7 <^t<H TO'SR, W{ *|R^M <^t<H TOf¥ R*at<I TO | «|j|»||^<Hl 4^ TKBfoFfa W 

w acai«R 1 ®lkn *ii»iR* fa*n#ta ^ aan«R i ^<3#^ w ^nflhr hMSIwh 

totos *rcr csnR^^m 'm^ i ^iia% ca^ aorrn i 

$*ltTO* 'WetR'* wt: fcfkn* wlPft ^ tlWPBi *rsft to f%*t*j tipocst ^%t ^©t 


2W*fTOI 4 



*1# d^H ^T W*r (3*ff *jfc ^MIHIt*W «N»M *UIE* 


i 4 wt 







wm 

(P) 







Rji <ic'c i ^c°i 'ii'si^c'ii ^jT?f i m\ 

' (chlorosis) I c<p|c-q<i "^r 'Q R'oleri vJPT 


*im, ^r to ^ 



ST I <H^t?r^S ^35f | «(M,'?g5f 'Q 


ws to i (sf^dn< m to ~m « ^sm ^?r 




'Q R^tai^pr^r 4^.^® ^psT^f^^i 'Sfetis^r 







wfl»» w ®fkh*i ^ ^l?r «aw^f «ib? i 





^ to ^ 



*8 













'SNfakl'H 




'»|'»H'Br(^\* «|^H 

arl^(Fe) 

«iciw swoj ^1# ^ ^af m, mss ^ fona ^*0^ 

sm ^mr ^ <$*& csm^tf^PT ^r 1 m*w m*tQ m\ l^f ^ai ^n?r 1 ^r <3 

C^llJ ^ 1 

Risppmcs) 

JiH^iwsi 'fMw m\ >1^ ^ ^ msn ®ih «^th c^fp^rmi <pf 5 ^Nn 

c#r «sw. <i«il^r ’n^m m csM«iPw ^?r 1 ^R?sw ^ 1^14 (dieback) 

(» ^ 1 WR <s$ WI ^r 1 

(B) 

mmchu «I'oIct fcfaawi ww iiiii 1 4 $ *m$ <f*s <ftw *11*1 ’IM 

f^o ^, ?m ’Ww ^ar opc 5 m 1 ■?gam ^?i ^ri 


CSftOlsJ ^ ^ ^ ^omf^ Wf ONt OTir^Bl 

^5l?m froft -^s WR I 


sn%r ^tM'e : o©m# « ostte «p^, qmm^ rt* fffijcw?^~ 

^rt *tRj slat ihr i «aft 'Shwiai R^fo ^ar cro « *t% fcvim 

W I W fasOf sll>llilPl<T> ftftilM WT CT^fflM'e *t% ^?T ^tc?p ^ft?r I $ta*M 

^ cmw <m ’tw nHtoPto stoit-« fljBs i ^itapsit, amqjir ^nf^ m<Sta ^iot 
staim i "*t% < nt ^ aiw i am ^ mm % c*nfw ^ar ^ 

am, Rt*R, ‘wjsff, crs; cm 3%m^* t %^ms <^^*1% « 

*«ttaiEr $m « Wr = *ifliiPi*B«iM <r>l4>i^ «ii»iitm <»** mr siaim i <n 

it jj^i^cof ^*iinw5i mi sicBimi ms «iw4»J3ait «n->ii*iR^ ^sr •w-qtii 

*ifooi ^ms $*imRi ^ 1^50 ,^©tt: , ^rmr 

^if^t^r ? «rt^TT ’^imr ^irntR «?n^ 1 c^tan *rtwj or c#r «ifonar 

m* p$ ^iihicHu «n*u fftf^^t^r 1 fc*nm ^nf *iihj4>^w sr**m fasten «m 

Wt^tl mt- 

b. : <W3*t Rt*H « W3pt W I 

'*r#T: arts; * 1 % miwf ^ar 1 

«. c^'e t>Rer|'®)i| ^fJ : ^5N «^5,* WI 

<4^sT far sw?r fcume ots^^t starts 1 cw- 

b. <lt»DSM^ IWlfiH :GlWS|f%BI1^^^1^«1^^4||>||*|R^R|^|*|^fH^CTl^l 

Wt : ^*iw *wr aw I 

«. 11 ft : are^ *nft « w, c*m$ *Tm*i 

<PW I 

^r-b-, '^i^R'Ssh w-bo^ 














<tV 




^ffal ^1^, A&O&IMH, «lfaMM « Hl^dilWH W 9 tl&S I «(|Rm i«<wl i& 'ttM Hl^dJlWH 
«TtCm I *|| # Wto, ^1?RH «HRw »||1|HJ 'iRtoltM «tlC^ I Hl$£$l»M ^ (?*tW® 

$ 9 lffcffe?f 4WC‘1 RlftCTiT fftCT* W|t»||H| | <£RSSfla[ Rift* 'B'llHlW^. Hl^CQlWH 

^osiH i ^Rtft* Rifft 'H&giwm >w«*ii^ w ^PUR^iw Rift* 

1%WM RmIBr ^ I 

Rift* <ttWJ?lte i 

w 'm?& wpifl *ts, iim, ft*. ^«f, ri«t, 

ftt** %&, *1^, fB^NI^rliJ C*tR 

Rftill Rift* *nt I 

Ri*tft Rift*^ ami*: 

i. aiRer Rift* r 
*.$% 5fRlft* 

atftR Rift* : ^ Tflmr, ft*. aft*. ^Frt, <pftetl *r ^j|R aiftR Rift* i <*m* at^u c*cs?r 

awiRft* Rjftfcwi Rftps ats*? am at* fcRaiFm Rifta i <spia attam w^^ij c#f i rivi^m 

*1*1 RlPWil WtCR lR4d! *o SflRR Rift* «l!4l itiWM I 

fctorRlft* : T5H, BhMWW , ^t°1, RflJt, flfam ^ ^vajim Rift* I (fl’lCTt SllFlR Rlftt*d 'SflHlfl 
r* RRtt 5Rp«f Riftw sfc*lR% r* amfr rji»h$mi tgft® *ier ri i %r rIRma 

$fk*5l 'ftIHiHi RSC "m ®CT C#f *t£R | iSfaeR RlftMd ^TJfU RR ftql* Tot ft^RlCsm Rift* I 

’Iw-qHls OT*ff CflC^, TJ$ Rl 'ot'olftR SRwt Rift* RRGff Rtijl RE* RIunIi Rl^tERt* RE* Rift RR* 
RMl-flJI RJl*l$Ml >*lPm Rfe*1RWI ftftsf RlftHM REISER R^RftRlaH ft!l Rift* Rtt* | 

ft$ RiftaER Riftae ^*r i ^iw Rf^sj *ftFTR r^Rujm riRr ^ 

^,. T5t*r« fpr Rc« iji^t ^psi m i 



1&3T <f->: ^lf5R Btl'Sl*! 


8. «IM *\\<M ^ «T5H W m I 

fr. 

3». ^SUt 







1 #sT wulta ^slsr "f% otMUi i "Ffcifr wlftf ®*HhM *l$ct&lt«M « ^kpr i 

5l*tis ^T, ^*1E, *llEt, W*T « %W *T^lt Rpfe^c*l '®f*Tt I Wl?r ?R*T TJW *1Jl<PCb|et, 

*Pt, wfy 5, , 9 j|Rq'9 W ofsm 5«j|R ""N^ft wwet Rl^q i «|Jr *Ni% *1 ^siw I^t 
'Sft*t EM "PSI ^ l Rws ■'itaPic'® R»*i ^sc*w H^sls 7 li*i 'Q cr'llcil wil I 

^TlSR io»^ : ce|PlR®H 








$*rtert 




SjWlBt 




CtEsflif U1^C41C*H 





^ WRT^R 




'EM, ^lf5t, ^l^af *IM, 

Wfa,’ffa-’TCfa 


cos ;im ww w ^ *ffi (Obw sw, ’siiisr, ^ 

^®nf^ *n^r^ bt< n$i i #st 

*1^0 M I tt-n^lt « 1 T#t *lfiWtCT* *1W3CT WT 

*t#*mr *tft*iE otc? piwctwj i 



<■*- £ 
- - -. 







^gc®*itBn 


tSar <?.4s ’T^sTW'Sfa !S tf p TT 


Cij^ Gtl'SIll *tftT (Fats) 

aft <$^n> *rm 4 *iiwh i ^*i^i, wst *i1Se Snmhftti ww em 

frstfm wi ^4*w4 'iHuviPiw awwi ww, *n?r i arc^i 

wwi pm- wx — 

OlPlWe "5flf W*IT 1 OTC^T <fl ^lf^5 tf3f '&HIPM ^PRT j\ 

^Rw wpt 1 ’ttfit« «iif5iM< 'sfiHiii tPSw am I 

^ItN* I <pjh!3 9,c*ii dl?kni& H(i B|^n> eiw I W*ffiT ^^ 
cw"i ^r l^r Rtii flifli m wf •'uH ai?r ji iiuiiuiiiiin d 

^Rjsnsre ote m 1 ctsh- ppt ^i«gf (kst aw 'an^, ^ju?f 

(dm "jp W HcslTJl 1 3p( ^•IcsIps’^ *W, nit's ^jHRs tsPl i I r 

I'J I j's. )||t^fi| 

•imff 1 wictt <&m tfos wsist ‘q ’ *m, \ ( V_j 

WlWlItOB ttllt* R)1 E|Rh ‘t 7 1 ^-^ V-- ^ \/Z2* 

wgj# ^ ■gjt *&&% : 1 . „ 

.«. , ]Jf 1&? <?.«: CM W'Slil ^ 

snwr ca^ «tw 1 


-sim 


ISaf ff.VO: CjK W'Sjfl ! #iT 












'bo (SrfeR'&M 

i. : ->lillR*l, fefifot, few, Wfefe, <SW^B1?r C^T C«|«rJt'o»| &MM Wfe^fe W 

^W I C'ol'SrJd^Wfl WWJfeWlRw ®W I 

*. SftftW (^ <fetf : wft, fe, WTO t^tfe SflfeSf *fetf I fetWW ^pj «Hitf '5Tf^ ) fesg Wife 
wt w fe i <ife$ feta i fefew (mw few^r ww fefew tent wt i 

4<P«r*l WJfe WWW 1®f WTPW 5 W3%W (fo-'bo few wf% StCWlWW WW I 

«H ^t Wtftfe (Vitamins) 

fefeir wiw isrt fei;ita*i wtat 15 wiwfer ^ws ^ wfew^fa i oths wv « wfef fefeiw 

wwr feUiRn 'sivbjm'hj^ i www «nwj fefe^ aw* imj ^fefew «tiw wot www ifej ctw 2155 l^tfew ifewt 

WlW I isCW fewftis fetlftwfeffe fefeW OTOT R^C-W WWT CfeS felSlftwW W^feBffe® wot Cfefe otw I 

^ye Wta feOT I 

fcfciflHw oata «n w wm i wfe- i. wta gw% fafciflM <sro. *. feta gw% fafciflH i 
fefciflM ‘< 4 ’, *fe\ ‘f ^‘cfe’feta ^^rtw^lwwsm'Q fefciRM “f^r* feta gw% i 

ijW, WNW, few, few, Ifefe, Wfe, ‘$frfe, wfife WM»1<lfe, Wfe Wfe t^tta feG|f>H ‘ 4 ’ feQWtfeW I 

c.BRi^i'Gi m, %»m «wr wfet wt few writer, c^prr, w?nw, w5w, INfefew, taw fffi>, 
feta fe Wf®, ^5ta, ^ 5 , few, WKW, W 55 ? *tm# t^sJlta fefclfew *ft’ «Ht^l CfeTlWt, Wife# CW^, 
feiwwfet, wit, fewst, fewifefe, UwdJt, wfeiww, ^isiwRb, iwlw t^nfe etw fcfcifiH ‘fer 

feafe few I ^t, ■few, feta fe fef®, ijw^o gwr, Wt^w CfeW, Oe|«rJCfeW ttfelta fefrftw ‘fe’ fetfeI 

$<ttW WW Itwlw fe'BlR't ‘t’ <3 ‘W ItQWtWlWI 

Wt (Mineral salts) 

m cw « wi wiw cwmc«m w ifew wt ^s^miflw ^*n*fH i wfwtes Wfewiw, 
c^, wiwiw, wr, cwifewm, MtiPww, «ifew ^»itfe ifew wt»i ^ cwtfews 

Vl-WhC* WWR WWt I ^IMItWT'Q WHW^Rfe^ iRww WWtEtfefe^s^tw 

WHT ^SR « '5|t^w cwlt^lw Wt ^ofe w I Ifesr Wt « CM5W ^'»J'aill c t W fewH WI ^5, 

■^s, cife, ^w'sfltw « wife ikww wwt ifest wt ^ffefe i ^tww ^fet, ciPt 

win, wwim n% wiwm w^iw wnt, «TflBiw w®ife*rfe t®nfe wst ifew wfe %*fe 

^5, lit, Wfet, Ifew, C^wfe (WWt-ClfeT), HHI WWfe I5fe, W3W 5fefewfe, Cifew, Wfe 1 ^, ^ 11^ t^oJlR 

■^jhPwiwh stwfe i wsfewt, W 55 ? -“tiwife, wm, fei^w ^w, ^ t^ottfw cwfe itw i ijw, 

wfe, wm, wfefe, i5fe c«rw wmw itswt wiw i ifefe wt, feiw, cwfeot ifefe, ifew, wfefe, ifefew 
t^tife^o (?nfewiw »i wfe, wm, wfetw, isfe, w, im, of^ifewm wiw i 

csmR c-m ^?r w wtw, wm «ifefe wt i «>iitijifew5i ^?r w « wfe, wm ^ c»tewt i 




lift (Water) 

atfia W^ta TO #aa I #aa aTO TOT W^CWC-M TOt *tt% WR I OTC^T^r^lOT 

<roa *fe*r« wwrsfa a?iw aift wK&t aacw to at i atfaa astwt^atcwl^ 

TO: i. *. OTC^W»J«lSH^ft?m^ W o. C^CTOijffaTO$ft*Nai 


ami 


ataiai 


i. Caa*$R : 



*fta«siftaiaa *nft ^iwt caacat toto^ w«a aa i 4a*wa aro a i^caa 


'QWtTta 8 <f%-'Jjo% atft i 




TOa ^SJS^\ ftwt : *ltft aT®te CH*N>WM CaTO HlaUlFto ftW TO at I (TO *flft 
gt^pf a?1W TO I *lfta Watt CTO W TOIaa TO I aw TOJ $*ltTO «aa* wftfCWa 

atfta TOTO CiTOTO C^ftw TO I TOa W TOR TOT ^rf^5f aa®t g^w wa*na TO I 


V5. Tjftwaatfft^fat : «llft TOa tjlW ^ WTOaC*! TOTO TO I aa^3t, TO $WJlft 1 jjW TO?fa 
TO m CTO 3§a ataTO atfa Caa TO TO I 

af^fta m to a^a atTOca atft ^ i wtot to, wtamat, afiro, ai'aaia wwna 
thrift laaatcat atfaa Rfaat awtfaw to i iqw? airoro aj%a frtfro i la. atfa *ih a?at 


acalwa i cto- carot a#a frtfro arofa yifaat *ooo 

TOlWaaai 


a to, TO fttfro * ft. atfta 


tot atata af^ttaaa, aaft, wia caw, TO %w to. $ftcaa wfist, to, ^a, airo TO TO i 4*tcat 
cto aiftcaa cagcaiw to ftafta i afls cro a Macaco Ma to, carrot « tow 
frsaft $%aa asfrtcat Ma to i 4«nw TOat i aatfta^ cro- % TOa, afta ^ottft caacaiw 
awa a*acw atca i ataa 4*icar w tow to at i tow aift cma to to aro afTOa ^ftr 
to to^<w (To aa ftroaca airor toi tow^ airo ftai^ aw% a>^ca> aiwila cro 
alTOnaa to i mat to aa «a^a atata miaifta awaa wtron wcaroca^ia to i TO^ am 


^ro^ia, -^ar sjTOtocia w wro aaro^fta aiaa to i 



4<pfi5 ^aa alar 



a#t, TOaafw, m^a, wifSla w c^ at ^fa wrfta tot ww^ i 


^aswa %ro at frottft, at^ aro ^awa a^a at aflaia ^aa toj wftaa w aro caat am ca, 


^ftro aam aHaia aacro caft, a^ro fts <to 



afUaww ftas Rcani to 


aiaaafw, m^a, wifta, c^a w ^fa wtfta ataro aiwtca ca ftatfw teft ^ ^ro to^ tot 












EM 



1BH 5 !, D’WiU, IV^Jj fl®t 


\-BW*SWU 




^t**p 

o-ff «•«! 


r -*COT ©E 





■m# 


TO, TOt* 
i^iraw 


r -♦ 

EREAL, 


[®*r 




W' 

\• * 



1l 


ilSqlu J -j'jj^i<i.^ ju,bM, 'o^l^pt%-ii «iws «wj 

ISar <t.8: , <rnTr "PisrlRns 

®1®, ^fE> i c#r 7 ks e*it® i ®l?r ^fcjRT ®*pt -ll^^Rr« Tp®ng®f i <$prc ®l®, 

^fiRi ®*r c*ie® i 'srf^, ■snw, l^r, tj*t, ®i®i, • t if% J ^Bre *it^iW c«fc® i c®®r, 
^ ®rffa *m$ 3KtbCii ®sr ^sgT^®i '■inimi al^PHnu <Ma *hrj PmiI^ ^IS) c^ 

ftl® ®E^ wilml ^R5®f ^*T ^fj Mi&*1 toicw ■'IRRI C^tW ®1C s Tt *11*lC*l «iw<p '’Pdf *(m ''HC'is 1 
C#f *H*TT C<tOI CT^I ^RT *H 'ai'ojh »T? I ®1$ «(Nlci«l *lHf3|® ”113*11*1 «iklfl WRl 

isrospf MCto ®#|C® *M I OT ^C»r ^T « ?m «M b«|W *M I 


’’IRfI ®*IMH ^T ®R5RT m ^a® 



4Mt> I *!•!»&* 


3c®j:<m ®ri ^ai®]® satiiien i ^Rtt *i«u4 ^pjw «tm»r *n*fj Mih, *hctbi <jJ$»ih, 
<whf3, *nft?iif3® «ii*i $®#r *i«ki Grc*t *i^id?r ztosj^Hi , *iffii oiRyti cr^irt 
Wl 4>M ^frlHbl ^®<fvo I 




fclWiir: 


taR^Sj 


b. «iR®R m ujww R'nwn ®=rr sitiiief^?i ^ ^ihm* >iN<fj <*m® ^ | 

A. *IIWJ '*lrf5|<l,'5f<f'S "1^*114 «I*J^I® 8 : i : b I 

o. *ltOT Utiller^lil l^felfsR « ?(1W® CT®U?H® ^RRiJt^r ^T ! #!T ®lfsRFtU « i 5fB®T 
“ll^<lf®f ^1®C® I 

8. ^11WJ aa«l1'Br^l?J 9 If^It s f *til% « ®R*t «n®c® ^ I 

<t. ^Tt*TT 'aMl.lSl ^l^e^lbJ ^Co ^ I 

wr« *RT ^ftPfBf wlwl R'W CR^I CR^f > l15l 1 dJ5s ®¥RT ^HIihRPl-£ 

^tPTT ^4* ®lf®W ^T v tl3 < ?«i*il ®SlT 1%^ I wms oR^rl, 

jiwwi « w iiQ^iI3^ ®tir in 1^# ftaH ®sr ^iibi S'lHH *i0®iRt ^siw ®t 

^ I ' 3 PTR ®5I Rift <TKI3T fto® C 5 ^ H 15^*11 ®?It ^DlTI ®W ^T*PllR?f SHhh 





©tI^nSsH ^ 

attam^i?i4tmar^ s9)m 9k& f^?mw m \asjmmi cwt- 

A ^ 1%*fC^ l^t, Wt, m « x nftf^s W?fT; 

A aiWET SjMWM 

A 'Q 5lk^ W 3«rtil 41^4 >W<M!4> Plf^Vo^H; 

A '^rtWJ’l^ijNiJ^I foSlfta, *lfi?Sf \0 ’ftf^ 

a i «w^, ^rr^®Trr >q ^rnTirorpr - 31 ^?^ ^st^ ; 

A aftalWd ml$4 7T05|f% « wrr ma*or 1 

9km ml#iapat awFt 4a 1 i£j cat4 cs\m t 9^ aa^t aa-alia afamia « 4m# m%T 

m*aE# «atta 1 

'olPtol (4) : ^NiP^ 5 ^34 10 *lRal*l *f*1J 4t4T '»ll*tol 

^ 4 <iixp asa « a%ta care; afc>raw*i mar acaiw%r mtarta aat®# care 41^41*1 ^§f^o alaatta 

ataj sma 4 are ^ca 1 a® 4 ®t« aiciicad war «>il 4 l 4 $ atcaia areiwa ^ca 1 focaid « aat 

aa^t recacacacaa <Kia ^aifit afamica ^a^am cac *43 w 1 



a^a* alaal 

atajarej* 

am 

-iQj, ,g\ i 

WW 

(am) 

ref&mjfr 

®|f 

(am) 

<WRl 

(alia) 

(atm) 

<rnfl>mfl> 

jpstSS 

1W 

(aim) 

w 

(ajm) 

Pia/analU 

^O 


VSO 


^.<t 


fo^/atVaRa 

iit/vso ata 

afta 

jfi>/vao afta 

iffr/'So atm 

ifij/'So afm 

iffr/oo afm 

a^ia^am* 

8o 

So 

8o 

ioo 

ioo 

i(to 


vbo 

°io 

Vo 

8o 

8o 

ioo 

^r's mta; 

(to 

'bo 

Vo 

(to 

fro 

\bo 


5<to 

^oo 

$.<to 

ioo 

5<fo 

^OO 

re^/bR - 

8<t 

(to 

So 


vSo 

8(t 

99\/m 

vSO 

V(t 

(t(t 


^O 

8o 


^stft4t(a): atmacaa mtataa aiaja^ tj^rm 

afeaitataa ataiaa aiajaaja^rea atamm at af^atrea ^aa 1 %% 4 ca 4 wffi frofa 4 at ^rere 1 ^ 

The Institute of Nutrition and Food Science (INFS, 1975) 4^4 'Q 34lf*l^o i54f^ ^41 3% 

5oo am smatatai ataiwafcfere af^arn fa%a 4«i retire i 





























































^8 


^Injqwj'Si ^ 


C'0°l/Dpf 

t*hl«M 




(m) 

w 

(m) 

(-urn) 

(ftwHaUfi) 

" 5 H 

0.8 

0.8 

o.<\ 

Hfc.o 

080 

5 |^(«#f) 

i*A 

i.H 


Ofc.8 

08 > 

cs>Ht 

i<*A 

<LO 

0.0 

Oo.k 

vO'bO 



o.<\ 

*A 

£0.o 

080 

*lt«Rf 

o.& 

oA 

iA 

io.O 

8b- 

C*H*T^ 

i.O 

o.i 

0.0 

**.0 


<Mfi*1l<!> 


0.8 

O 



^*ft^ 

*.o 

o.<* 

>.<* 


*0 


*A 

i.o 

i.8 

io.O 

bo 

(TTSH 

i.8 

0.0 

0.0 

8.o 

\8 

*^4pl 

*.0 

o.8 

i.o 

8.0 

v$0 



O.i 

o.O 

8.0 


<wfi> 


O.i 

^.O 

O.^ 

*o 


*u 

O.i 

o.8 

Xt.b 

&0 

tf®n*r^ 


icf.8 


** 

*HO 


iis>.£ 

*.8 

2>.fr 


iii 

fi># 

i&A 

i.o 

i.<* 

o.\r 


C’tt-^ 

**.0 

*.0 

i.o 

- 

ii8 

t^r 

iO.O 

iO.O 

i.o 

- 


' 5 ^Pt^’ s it? 7 r 


0.0 


- 

iO(S> 

^ttf^ra' ' 5 rt??T 

ib\£ 

iO.O 

>.0 

- 

i<s>8 

•fira ^ 

O.* 

8A 

o> 

8.8 

OH 

wluw w (^p) 

>A 

o.8 

o.i 

<*.8 

o<r 

•fiRr^jOTrft 

- 

ioo.oo 

- 

- 

S>oo 

CVB*| 

- 

ioo.oo 

- 

- 

}»oo 


*ms\ «mjhj ot tot f^c^© *m ^t ^pit- 

A *lt*Tjfrsft, »lto « a&FfoW MR*^W-»|Rm^' 8| sJMt I 
A «Mr 2fm *tlft «IH TOTI *tlft WOt ^ffer *IM ^ I 

a Ufl>4i srf%f^ miTsfimi fU^i^'Q 

^ ^Tiit i 

























































































































S ft&IS «J^fS wlPtol (tefil <PW ^IciJS ^tlW 

VftflHl 4M (Slat'S ®*l«tl*H ^SCa I 


’Jffcd ®l'aH«tR'6 gjH 

W® (Goitre) : qfam #aa awi aiaicst mcniftMii ®i®ta at^pt vfam sif^tlk 

MGb ffi«| sfflrts »|B <«s| I ^ Ott+ tyU *ltf®J 4*11*1* Ullk® 'flllCtlll^H ^ ffl5 

Pl^cns 4$ c#f OT*Jt ata I ’HHw $ , aat- i. ?ia*f a*Pl® ® iBfaa* I 


i. WT *H*t® : 'B||H|||&M* « ai$9P|® SlH ^Pl ala 'W SjH 

'gjfer cac*lHl 4Wfl» ^PTalai WT *1*1131 ’Wf "ajPt fllRT %* ^JPT 

'1(.'¥ I 4C* *1*1*1 *l # Pl® NOT I 

q|*it>iRi at ^cbR[, PfejiDn'oi, aiast, im w *ac® at aiat, c$ 

f^Pl* ilHffi* «rffca*I*®t, M®i^Ul BIMMlMl^il ^0HT 4 CStPta a®*t i 

m^ricwb sH mPi *tt*i p|pt oi% ^stm Pit® *4 aa i 

ca^Pf 4 GflPfit aalll^M Pf Wta* wm aifta atPt alVHJ 
UMlIiJ 4ltillf&*l PPttPTl tat® *ltGf I 



1&3T <?.<?: *W« Glfflt 


*to*l® : ’Sil'iaWlHl at*T* $*PlH ftlPWPld WT 4 GtWaSI 4 £3ltPl3f «ia*®l*lPll aPtt- 

^H*ni ^ra, ap* ^\y<p\p <psl, ^ft cqoy at®3lt ® "^saf I 

®totcaa *t3l*rf erifc'somft® ^tftalffca atat 4 ajp'da ^Pa Gila ^st asi ^Wi atsat, 

caaa- iw, ats i 

*I»*HI (Night Blindness) : f®Slf*H ‘4’ 431 «rolc<i sI'sxpHI GW aa I aiatsa® ^ Pica 1 % WSsI 

fa3PET acar 4 aw eaft ot*t cm i c&tcaa aa?# *s®* c*ia*jt*ii aa, *w ^ictiw ®ipii caat ata 
ati ®tca ot^it ami GitfBtcac£ pIpt^Nt« wid! w^n?ri csnptsrwti 

Rj'GlRj'l ‘tfl ’ «n*!T OTH- 'SrtC^I C® 5 !, ^PlBft, "afei ^*1 («IW 

"Rrf^ ^5T, *m b m-m to awietM WiRh ^ c*tt® war i ^f^a^tPit 

PtPT '5^PT ti) <3H*r ^ i 

StaVt*! (Rikets) : ^fl> La*lt*iI wl^aH 'at ajla^tI5al«rR'o GtM ^ I *tfe’ <iW ^®lca ^ GIM I 

«rcsr ^n*i%itH « wpam mf, fliw e *6^ sa^R> astcer $ 1®6iBt=T attaiera i ^t, urn, 

OT*t ® ^WPRt otpt st|?f 1$i»if3|sT ife* «n®?iT arta i ca^aftia si®fca 

*flf& tiwR i 

pr^t ^Jpit ^sat, ^ ^?t atoat, ^(pit %"ta ’W ^ w w ^ 

^pit ptcir^awm ^ ortPla ^w*t i oiy®t n w* »i>ia cro 4iiiwi IS 4 m am 'at, ^pit 

ala ® a’fwH ^ ^ca "ala I 

■prjpta *i^t^ hRhIcH f ffe’ im ^ttoaio® 1 *ta^i®a s ca s ftfj^*t giipt ^rwt ®tptt 1 >^tc® 

silk ca^RaHia*i®lM I^UlRH 

^t-5>, §iaR«H «-io^r 











(Anemia) : «ll»llcinl CTO WHM ^t*H 3 l*t GJta I 

wit ^ipt ^ l*woe« aw %smjnftpRr ^ *ii'»ifac<M to aia, 
atwia ^nfcam FbUiPH t<fv,v, ^ afta ifl cam wot ami atHtro amiro mifttaa 

*aft cam ^a i frjpm « a&mm aftmcm 4t cam caft "sa i c%sa aftfc mf^s- 

toitoi at ^*jhj^>i taf%^ aw to atca i pw- i^fFs aftm, Hsfta rnia*TO, cam «ifte amr 
$amm cnw at to, ai^s at wteaiwa tot ctat afaam am atro, mw wa«t 
aTO, am aa# ft’jcaa ’To atms al^rm <?ta 'sfm to wmjmt <mat caa i cto- Tjrot 

a*l,aWlamT, »M»Ml 

4 cam stem ^r cam a^a <?PH_ a^», to, far, l&atamm, aia^af&r, aaaffr, a’aaro, 
ca^caa atsat i afan mat mw lasfaa at ^ata-^a m*am*t fafw to faTOm &aa cw amt i 
gtcatma to Mjteicaa *umrf m^atft cam ^tmrnp 1 &aa ew to 4t cam atom amt awta ^a i 

a*i«t; >iv|vo (Q^mch upBs «i^hh faca atb^nvoi to»t <mp^mtam am i 

S^NlC'i “Iw 

#t <s if^srt»r m% ’fit? mtata fa% ^amm cro fate a%a ataame 1% ^? TOm ^aft 

$atroa aw ^^rtar m#t, carter wt#a $am al^ atw i aif% $amm fto© 

atCaatl 


c^iaat wh af^a fa% aa aero i aj^ ^amta cto fa*fe to ^taa% i ^taaUm ^am* to 
aamfa i ^ fromia (iooo stta) aifaa ^wr i f®ft c^ftoi® ^r ^ ^i^ 

^r i ^Pm ^ to fawnyMfa i fw to ^«# to aic^ i 

cror -s it??ic < i% 'G spmffi "*1% fS|\5sr w i ct ^iw ^rcaPr w c#t 

^RC<T>lf&vo G a^lll^'0 ^ (7f W c#f 1l t% w ^ I 


mm\ w 'snw’if 5 ! ^witin w ^nro w i ^mr fp, ftro, tflJw, 

totyitfo, w® ^iw ^fww ^ i «a <ra^ wv a^na ^i% 


ca% smmca ^ ^sm i ^k, - snwif 5 t to *t%« w c#i 


^Pr c^R?n to ^t ^ ^ to «nfr, ^q 'sn^w w& ^r, *nc*t, l^snro 

'st^TRTs “ife ! *I?IF ^ «qc®i ^ 11w ^l'»lc<i ? 

f^immra mm\ ^-a^sn cw-^, ar to w 1 ^ ^ 1 ^ ^r-ati 7 !, 

l^t Ka 1 <sm$ caPr^®rm aai^a ^rtfw aasr ^if^ ^*r 1 asi^gft w?nt a% ~m 

to «nw 1 «st affe csrNaat^ a% to i wh catm ■ft at^na a%?r ac?im ^r aaro 








9m $*bt i b. wfafaifa ftrfap *t§s^ «bh «vs. $m i otrs 

*t#faF writ « ^n^sTiiw fcqss ^ji«i9?iyi%tf^^i 



^ (Joule) 

booo ^®T = b fac 8 'lle|*l 
iooo fawl^ = b ct*H^t 
b fat*ll<WM9 = 8 biro ^fT 

= 8.btr fac'll'f^ 

b CSf^ll^r = .008bV CTHqjl 


4w 

^troo fwiMhlsi = W ^jfT? 

^Iroo fao'll^jhfsl = ^troo X 8bVo ^fT 
= ^v X8.bV fao'll'gfl 

= bb.<l fat*||<%*| 


^rc®, *tfa^ mm cro *il?Mtvs fawi^i ^«n 1 

4W3T booo R>M|<WMR = 8.* faM^T (8I1?0 1 


tfa $*fWw 9tf$ : sif^f^r ^rtsj^t ^rKt -p(f^ esstoi <?nt^5 1 ^m > mt^, ^ 

*it% wiwifU^ ^rm 1 ^ <jfa $*n*flCT *tfa ’ifart’t muv 

■^PT Sffa fa^s ^ I 


^5?j si^fa faj ! #rF«fay«j : *nwra st^fa w® <flfBt fa fas 'Ttfa faj^f ms ^atw ^pn?r 1 

fas *rtwj 4 w?r *jfa t’lmpr RnjiiH «m? 1 otpt- fa*r, c^bm twif^ 1 «HjPtt4 

faj^r *itwj’t^nar 43fa fcifaH <iiw 1 <tph- 99 , Kj^iw 1 ^ "fasr «rj fa^ «ttw ^ 1 


<jfa « ^ 1 * ’tfarK fafa : tfa ^*33 stffa ^rm *13 *nwj ^ ^ $*imR ^ *ifartc*t *nes 

^t£BtP!fti®^i vom ; *ftOTj3 tfa « ^t3 ’ifan't ^ ^tfapr <^ c®^ fa^a ^31 

3 * 3 *# fafa : «nwj3 <3fa fciwr « ^13 ’ifarff ®rt3i3 *13 "fast, csrrfa^T« 5 % <33 33 1 

43wrfaBtfar, ^ifaet wt«< 11 % 3 ## ^^ «resr fait3 me* ^ 1 331 313 *, *0 sim fasi3 ^n®# 

fafa 3 * 3^5 ^ 1 -\eifsi4iii gfw $*tm «’ifam «i^iiS 1 ^o m fasm- 
b<? .8 sjm *fam (^%) 
b . 0 ^, sfm esnfar (w»%) 

o.^8 5fm<^(b.^%)^l 

Xs1^C®T, ajjfllyilw- 





i<?.8 CStFF itf.8 x 8 = fci .'bo 

iSjm C2f|fi^ ($& i.vj* X 8 =<tA 


0.^,8 SJIST 0.^,8 X Jj 

^tSTC, C5# ^jhls = ^.08 

i <?p% fasm ^ji®# 

= vd8£^.oo 


^&.o8 X hooo 


booo fa>Ml<whte = 8.* fawl^ 

W^,vs8<?*^## = i8.8b Iwrl^I (2f|?f) I 

(BMR) (BMI) 

<<m*\ piWw eft (bmr) ^ w*im "Jim *ifka *tf^ ^if^ fatf*r ^ i ^ 

(bmi) ^ «■&% ^ fatfH w i il) w< 

^Mr c^rt fafa$ *tf^ims ^r* 1 # ^ faffH tost i *tfk^ 

^ot <3 tih fa%r ^ "str^ ^ i 

fasOTfa ^ fa*f?r 

<£® qijtact isw « wwi ’fKNsj i wtt o iw 

MWWS ftiSTSj'Sffa = \ltf<?+ (ij.fc X'G^T C^fw) + (i.tr X^Wt (7#) - (S.WWfW) 

C^IGIS j^I^tsT = 'b'ij+ (ivs.'lX C^fa) + (<? X v5c&v®| (7#) - (i.lrXWIW) 
tfjtf ^ 4WT Wf V2V2 W, i'JX? ^ ^8 C^fa | 

^siTK^fafmliT = 'b<?<?+ (*.«» X^8) + (i.lr Xi'ljtf) - (8.<lX vsvs) 

= 'b(t<t+ &o$,.8+ ^,b < l+ 

= i^^.vs <whGi 



fatsw ^ ^ <$&? ^iisiiwsr ^jfofar y|%t «?r tot wt i 



4w I^WM ^*ICSW Mtefllll} *C«I feM TO*# b#Hld 

^ x i.*) ^t ^ovs^.i'b I 3f%pR ^ovs^ TO 5 # *l1*iJ Sfctf CT$ TOJ 'S^f 

Ws«l 













##5sR ^ 

's ’t%?r 

torero 'srf^r wr, flw, TOirrot « *tfta *6 ott Sro #€ 3 % i fctfap toj i>iRto to*t 

to# wtwwn thrower wmott’■S teerfco <?ro <*<? to’ ifer^itroRwr 

^sr i touto ’■Ster tots^ott totft to io-^o w siott toct *o <?ro «o ’tror 

, i% cro tof i wf ^sm ?tto to ww «nw, TOm «imc*$ ^h\ tots wot 
Tom *#TO wot i ^ to TOq wr to, wr TO cro ’SptOT to ^t i 

Slfoffa *#ftw ^nftf^s *#stt tot TO TO® RaraTO TO CTOS TO TOV*1WW TOOT *|fto ^1 

TO®TTOTTO I 

#<stoR to 

RajsjwR = OTTO'QTO (<?tfw) / (H(M (StbUl (RrTO)* 

fc*rrew Rpim CTPr(i .*«■ fifta) to*. <to 'qwotj «jm*m <utetf ^ i 

TOTO 
TO fitful 

iV.<? TOte '“ISICSM TOR TO, *#fTO TOT SJTO «TO ^l^o TOT I 

iv.<?-^8 .& ^picro wM to i 

1 #TO «ll&fo0 «BR, TOim ^BT ttllfclto 'QTOTOIOT 5TOTO I 

«o-«8.fc (TOt ^3TO *5?f, CTOS, TOlSW 'S TOtTO TOT TOTOR I 

v(t-vb.b cs#sTO?r#§t?rTO, <#tro TOisis't« toisriSwtot totor i 
80 to cTOt^, ^ 4 Jfcr ^istoto, ybwcfhr toitoP sc?rro i 

#TOWR TOW ^TO?TO WOT Ob- (TSfW «W*T Wt TOTOR I TOTO ^s ^jsfc SSS « 

totiotj totcs ««r to^htow tot #c?r ots sc?r i 

•||)*lbl>l 'Q 

^*t #Pott w^fj atwf?R *#tro *#?p tot fcfS'e i t®nf?T tocs *i?ito w to^s cf£t i 

^sTOT TOTO TOT, S^PJTO TO, 0*ITO TOk TOfTO W1TOT Ip TO$ Wm f^T <^5T-C^ 

to toiott ^wr ^r «ncE? i ’■Star ^r, ^t toi wito ^c?i *Ksf^ i ’iPf^s ^ 

wm TO7CT W1TOT TO1CTO ^ProwT TOCW ’tip I (TOT TOf Stfwf^T ^ ^ 

TO# TOTO ‘lH^bbl TOST, *lSR|W Tot sw W, TOlt ^f^Pt #WTTO W fTO TO ^BTI 

-STTWr OTCTO TOR TO1OT I WT TOlT^T CTO, ^RTO « TOW SlTO 

TOTO <?TO *#3H«T TO¥T TO I 

Win I OTH, ^m, 'S 'sTO ^ ^ST# I TOdWt^ *\<$\4bb\ tot TO I CWtCT 
W\, wPK, OTlW, TOTO#, (TOT^ITTOT, >ll^w bhlwl ^BJlPt 'TO I 

TOtTTO W^TJ #?# WWJW W^# #TO I ’llflfite « TOf^R 5 ^#21^ TOt StCUlW^ I ^ TOT, 








ms ato atF» toia iRCfiww^i wi toia «^rm^rR 


afG& to* i ms a«ato miaaa> 



B®Ht, Mft 5 awt <^R tola 


a Wla 


armi 


toa i^wt, eaiar tPM, ^iwa, aaa* mm, fi><#a ato, toa %a $®nfo aat amimmaa 
as#® $aia i ^pr aiaitjcm aaif^at c#ws, mm caif^ afl% ato ataj mma 
amiaasarmi ataj mto toom^s mwto aaKt mm a*ar m am atajstar 

ama#a# aJl^cGfaili 'Q mm aam at to I ataiam Camilla •il^CJj'G, C>1lfvi>il|vj Csflalt® at 



Mta* maa aam at am i ataiam 


ataiaaaa. 




, ^-'Sf%^ Cto BHA « 



bht ataigaj mma wi3 aan ^a i ^ 

aama a®?^ aatf atajWto ^ <MI $fi^©aa 


’TOT oserh 'Q amis 

4$ ^t?r <3 cf atam ^c*t 'aitoa tot afacacaa cw acafsta cmfa tola ataj s&a 
mfa^ta i a^to alto «it-ife4*iM atcaj faf%a aacaa « «rwj** aiaiafaa 4 ;gaj c®^ « 


w^ 5 aatf toca am ^ to aatt ^a i 49 wr ermpaj <*iaa ?toa a^ita i mar tociia 
4$ ito aiat aare atarn cm ^(m •m ?pi awifa anffc ama ^ latfw ^ama ^ca cw 
•nor i wi cam# ca ai% mia mm aa^s toa £to % i ala am am# caacat at 
ctoMca toa laai^ia tola tom mi toiw astcaia wat tom i atstoca toj to^ aancaa 
cssfHcsmmi <aaacar wattooasa®, ^RHmif&asatatatogar(caaa,meat,a#tt5. 


cssna cam m i mamt^aitona*a®, ^BGamifDa*,aiaiatogar (cam, 
« amitmas, wn#r, <s)% ca^r) ^acaw i camm, ^ti#» 


w te frofa ami ai^mar m ^ar -am aftcaa war 



<at 



fafmr ami 



ai 



ac®a aaw aram a*ar m, ^r 1art%^ siaaa ms cam * 
^sjiftc® amiaa*ar wi w#a atata %a %aa< 
m i wnfaca m, a^r « a#u awaj am 




aat mit i aif*tf^ a® at asia^ famt 
, c«M 'al^^a, ac®m, ca^Pf, a^t 
NaH^r aa& am mif^a catcaa aaaa 


aat m\ to atca at aca 


aam^ can ! 5f5an caat ala i acaaaia caat cac^, ^ am#a toa caacaa to cata am caa?r i 

m caiat mi's ^ caia^ aic^a cac^; caca* ala i at aca at^t a?ar aic^a to am cac^ aca*t am i 


•i IV \ • 




■iIv I • 


am 


wt toj« 



#im amfa a?ar aai #tomsa 


a ma •# aaia 'atcat! 






^ItWTiT SflStCT '5fl*twt 5IICTI <SR^ 1 5 l»J^lt 



^ c#h ^IWiT 




f*t 2f5t^ CWTI WT (?PF t 5 !^ Wl?f f^t*t ^5 ^ 




« (^WK W ^ (WTTf ^Flt I 






*. C^f% CST&M 




8. 



«•. 









il V* 


5T I 


wit « ^^8 wmi 


^ w. 



^n, *nfl>, «tt%r Mr 




WRi I 






wf®, *n%, «m ^s\ 



OSVvvKtt 

■5T< twlfw 


,»IM 

0*TM 



"Sft^, ^*f, 



■*n^s- 





%l^5l '5IW CTO <TC3 *rm 


*lt<F- 




i^W I 




?!t l 1 ^ 


JlLlMJLI 


:iiKi»inrn 


w?jt, 

*t*Ttsf -^t Tp5f \8 UcvicBl ’fl^s iilc^o gj^^'o'slw '*F[ ‘‘TIW I 

_^ ~ ~^taim w^a 





H n *7* '■ ■ A v^ .x f V"♦ 'p.'*PV —„,— 

jII .TTBnIgu S 1 tULi 








*ttlW C^ ’ltd 







MMJjPIlC* *lfls « ^S#TSSNC® *W *WSSe*l S1SJ 

>w*wn 43t*ii«w 1 sihj ®lfcq®tas ctW 'ss^is sw wss i press wwflpii ®t »wpifi 

SWW® *ttCS ^11 SHJC® CtWOTlSJ « C®IS ®*lOTl®H SOT ®1C® CS0&1 *W» f ^S® « »fl*l 

SHWfi® '441 •IMIWI 

♦US'®* St cSl^S*®* (Digestive System) : SlmgSJ S^ltOT® ®lOTfS ®HT aiHSCMft SfiH*®at St 

(Sift*®* stw *i®s ®s siot*i ot ®css ^iisioti srcigsi csm press SlStf frlOTlSl Ssisiot 
<#*5 ® c-nft® ss ®lc® c J HI$ 4 '*at scsi <s ®sfc pURJ^iIS « *uwlU alFSs ss*scs SfS®i 

cSlfa^HlPl TJS CNlW ^ SMI SHC® CSS SSI 


pres >j®im spit cult's ssis ^sotiSI sssst:- i.sifts^si&si'Q s. sfflsfS® sfosis i 

i. Sift* Slftsl : SlSJgSTgrossesStc®s SISIMJ IBsimi ss I SflS® (Bsimis *ot sisis^ osflf OTlft 

$^SlSSll«l®SSI StSWtfS S SCSS SCST tfft fawl SlSH^OTl SW *lft*l® SS I 

S. SlSlsRs* Slftst : SOTlSft® aftst SfiHlWS ft§)S STS I SShff SOTS <*H®1$H S1PTJS SMtlfl* 
ftSlW ^Slfa® *5OT SlSlST *0TI ®C® STOTTS Sifts frllSR ^ OTl CTWt PTOT SJSSWST SSS 
S*IIHIM Sft^SSI ^J?T C*lS W4&1II <*nitohi ®S*I A&lSI*! I 


cSK^-WS Sf cSlflfe*HlPl: ^fflSSS PtC® St?SS sS"* fi 3 ^® ilPrK C*Nte ^'SlSlS CSWa SM 3 ®! 
«W S*fH 'WJPII filial : 

^(Mouth) :^<rter pffl^nPis^ ssi ^ sisisc®s l^cs 

*SS*f& S® ftSJ ST IWlS ® ISlF dtft> StST wP5» Slw I 
■qjWSM (Buccal cavity) : ^OTS S*j«Cd %, ftrSSt ® SHtSlPS SIC* I 

SJ®J* 'Q SBfl*®tOT SHI Hl*Hlt<p J i^|sp®l ^»ca I Si® SHJOT 1 f&SlC® 

SISIST ®ST dw, CSfit CSfit Wt *lft*l® ®CSI ftrSSt StW^C® 

c.*icvpu>1&StC® *ll'Rl<lJ Sres ‘flW. ■nH SS'T sres I nS*K , 9Mi , s(<iPM'o "lhWFVf 
<$& (iHBfltn Wl SSI <st SlPS’tOTT ^tOTS I^CS Cblillt*W StCS « ftSSlS 

I «lhWPS PUT 1^*^® StSlSOTS R'BPli SMJW W 
«l®WS^SPf SlSjST WI SWSOTS UlillPH « wNf StiW S^lt 

S^SIPP’SfCS PRTI 



Pros 


t&3T ff.tsi SGHlw^Sf 


Si® (Tooth) : HHSOTt^ *Htb«l ^ ^ Si® I Slt^S -SSOT ^WSS^S t»lCS « 1SC6S ©MOT tHSTS®!® 

ifcfitsres p# Si® Sic® 1 shsptcs^S i®ig^is «cfc 1 sMiisw R^iot ^ 1 ®, R'SltMta ^ffSi® suf 

%SiV-SSCSSSCSI^HftSl®«dl ^rSl® 

e®wSl® 

'SHOTS ^1# Si® SIS SSOTSI SST- ww 

S'. *11® (Incissor): ^ho Rw itlSfit wT» ^"Wil <wil SSI cWSl® 

S. CS^PT SI® (Canine) : ^ Si® t^CS SlSlS cSjgTSS I 

*t. ®*WS*f (Premolar): <!lSSl®1SOT'5S e f, CW S®s ®l® W SS I 


®1c®nSl® 



16® <f.^i RBa sppisSl® 





<Y0 

(Molar) : 'STlf^W5WC't^pW(?W^ 

Ij&lw* , °(L'l < P '’PUT ’oilwi ifl® ^It ^ I riMt wkilc a w »|MN|M 'gjt C5*T*T, Tjfl> ^SjCW « 

13*11! +M CW i*1® <fli® I 
*tltWI *!&•? : M ^ItWS 13* It ^Pf 5ftW I VW- 

b. -.Tr^afrm'sM} 

^: *il1$fl ftoaow *rct« 

©. flw : *llcWsi ’R*lJ<| i S) «(H I 

stf^fi! ill® CtPR "©*PfM ^SlT *lf$® ®T ^C®lT- 

"®. m»R* (Dentine) : ^t® ztah« w»R>«i 
'HiH <#o I 

*$. unit** (Enamal) : %.wi ^jj! wl cmjR»cis 

vHElwM <iMlW«| 6*11 HH «TIE®I 

<*R|PPT 'Q CH»Pl!«l ^ihPmW <pjhPl«lN 

4|3m 1& «Q to £®1t I 

*t. TOWft (Pulp) : cwftc-ra 16® UM 

®WlW f&Wl I i*BI |6®M 1*131!, IJH 

«■®i3R ctw i m*uw c^pgh 

*|B» « «(Bicer*i »is<wk ^tf I 
Piwt (Cement) : Piw*t *h<p v il'o e il ISar ff.br: flit's* 

c'jsPgh w ^® tost ?fw i ■’n^twr ifi® 'snf6?T ^nw «ii1>4Imi she® i 

*N^ (Pharynx) : ^*MUW «l0Br *wt «N% I flic® ^llW? *1*lfic«W WfaM ®i|HlPle* 

C%^l 

^TlPr (Oesophagus) : *N^T flfc® *IH u MPl *1% 1^® HlPUGsi «li(«llPl I «flt ^Iftr TO 

te c%51 

*ll®W(Pl (Stomach) : «I^HlPl « ^tlCaUI ^NIOT <0®^ «lflliT 'STOBT I «W aiffo % « dPl^pn 

*ii®*iPta sifter wm MjiPS^aiH «nc® i *ii®«iPw dfa *i<wim « sumpm ^ipoot tiw?w to 

W •fltH® *W I «|j|PSi^BlP^ (flC® ft*^® JR *10*11 w *1*|il®l *W I 

(Intestine): *IM»«lPta *IBRTarf& *l®1i!»r^T ^ilHMl ^tPfI ^ sWH Wl I 
TOlT:- 

TjgtW (Small Intestine) : ^ 1^® *P^T, MilMMl ^?T I 

■^lar wi 1^ i w- ^ecEstm, «tPRn^r i ^ticatu f 9 !®^ c«ft® 





<18 


<§latoh 


to#r 4 m n*}tm cam msjjm aiPr 4 m ftto ^ 1 toato mrnm a^wa toaa 4 ai ^sjjwma 
nsjtm a *\ ^bmhiw 4 m cto 1 ^icaw wsaito mugma amt amto ma atm 1 4^ tola 
ami ‘•yjitam am^atoatoe atm 1 tolaaiaata^ am^WfW^Gii 

a. ^tar (Large Intestine) : tfajtma aa cam at$ a#3 fa^s c^rf&T Half to ma ^caf I 

tofi> wt fas® 1 aat- tom, mmt « wta 1 toma atca mtcaato am ^3 ama amt 
a^fm am 1 ^am ^s atfa caito m, aa fcoft m « aa wn am 1 

at$: c*HR?4HiPta cm am toto 4t %aa$ ^cat ai^ 1 

c*ftto®tfa (Degestive glands) : caaa ato aa am afaatm ^ can \oim*im attain at 
c’ftftoaf^ aca 1 ahatac*, c’ftftoatomt acar- 

as. ataWfa (Salivary glands) : al^Wd to to CSft^t alaHfals ^ ntam <3 to mCBfl^r 

ajmttoto, cmnma to ala-auto# «to 441*1^1 ata-tojatasto <jm ^aa 
ato atam aaamta ^ 1 atatst^a caw tasks' aa, atat (Saliva) am afato 1 alar aw 
UtoiPH am 4aerita «’Ufa am 1 


a. afs (Liver): awm to to macaa toa aiasal^a ^ta area vf* aato 1 4ft aiaatoa 

a<m*1 a^ safari 4a as, am amfti a^wa ^ia a©ft am a^ cam torn fajj>r a?i 
sjf'oata* mtft wff a^ to a^o ato 1 ato a^ ^ ^ cattoa alar tafa 1 swmft 
cattoa aam mta atm 1 4 mta tom (Bile) frsta am 1 toaa a#a «ta am^ 1 a^m 

aam tm aiaiato toat to, ^ 4 m aaiaa acaaataia aat aa 1 


a^wa toa n?a toaPr at totaa a«ajf atm 1 4 am toaa wat aa 1 tom am a^ ac<fa 4 a^ to 
aiinRPrft 1 toafa toaitaa attot apaa aifaa atta fato aa 1 4 ft afs-ajjim aifaa amta 
^ewHlw smfami 


^I'ef: c’ftto^wa I &4 am f^f^o aa 4ai cjjf*tm ^a^ataa aa 



af® toaa Ma am 1 toawa acar a#, toma, mtm^aa, f^i^aa « ato aaa aam 1 4 t aa 
toito^mtatmi acatwm ^swanm 4 w acatwm afaatm caa 1 torn mtmt toa at 
caamr 4 a^ita atm at 1 afs urniw to caca aitmtma ^ca aasa am atca 1 toaa atmta 
^ra«ia aato am 4 a*. ^ifta ato*r ^fa am 1 4 t atoa am atoma na^t 1 maat mito 
atom am ataam aa at 1 toaa atofaa amm aiaia afaa^ am at atow a<mica afaatm 
a^mt am 1 'toto mmtof 4 to a^m mma aa aiatato tola amm t^at, 

4 to <3 wirnttotaca atotmaato awi aat< ^sfa am 4a^c^ writa aat^ miaca amm am 1 am 
ams gmtmaaisitam cama^maato atoiterw* fa^t amtm atoo aa « a^ cgtm 
toalai 4 ’»tm kgs Hmtmaai4tlaatoatm 1 





erHR'SsH T<? 

(Pancreas) : 'supm I 4ft 

TOTO 4*TO ^TslTOliit « <jw ftwl# *>tom Rs^© to i ^*pm 
4^imt « ^§^r 4 *«m to to to i ^stspm *r ^5$jm ■^©-^sjim mRtot 

^SWHIWI wtwi 

«npm cro 'sfsjjm <r f^s^s ^r i 'sfjjjm to 13H4t, ®rttro « wttro top ^ i 
tot tosti^ *twi, "snPR « c^ wrik tom 4^to tot^t to i TO^re ^-tom to^st, *11% 

mm, c^sh $$$ ftwr to i ms*m 4^r %ro ^mom *wr 4% awiie^ti $toh 

ftTOTT TO, cw- fj^TO ftWt <3 TOKT ’IlDn^Slil TO? 4 WTR TOT 

•9CSI I 

»1J|PSJ4S|PM (Gastric glands): *UlP3»48lR 4TOP& 4§ta TO I 4 #*T (TO ft 8^ iPT *UlPS}4 iH 
Mt 4&4 *RTO 44 f© I 

^IPrssJH (Intestine glands): «tylla|4 31§fe* TO I 4 4^f (TO ftg^s MTO 

TO 4tTO HmT (Digestion of Food) : <3T MUR* sfi&Q TM »ll-(WM c4f^P MftiT WTO ^Tft, 

«ig%, toiwcTO to ^*iihH»iv^ flPN> mt tosti^ w tor mt wnw?r (B4*ito 

ftcSlft© TO CTOttTO 4MI wff® $4TO 4t4© ^ TOP 4tlTO TO I <4 4tMM TO 3TO 
w to 4M MTOft© ^r ^ TOte cro «rMa%r ctoi te 4^ w®r ctostto to* t 

TO I WTO W 4 4lTOf<s -5BFT ^TOT^TOP CTO.* RlfcsJ Wf^slR TO I 

^ 4Ito : ms, %© « Pf^iu ritoij ftTOM wr to«>$ c4& c4& Tarora 4*4© ^ i 

4 W TOslftT (TO TOT fts^© TO Tom TO fts*t 43I TOT TO4*gM> TOTSTOT RlTO TO I 

tom ! 5Mft i r Mt ^ntcro mt i^Rwt^r to i 4ft «itoto wTO 4^© 

to i «nfSR ^r c^ wi%r tom c^rot^f 41^ ^r ^ i 

(TO fnp C'IM^iPpt (Peristalsis) 4 tMM ^Tl% W fro MI^Rc^s TOT TO I 
c4f^P «TlPWIC^iT C4 5 M TOH <3 TOITOiT TO TO3W >l|i|W5T fTO '5|SRW ^TI ^^iRc^© 

TOM <?TOI 4^TO QiiTl TCU ^TI 

’TTTOte 4^TO : TO4TO toj TOM ^ wsstlfTro TJi^5<Nf^T (TO 4l!3i3<p ^t ^© ^ i 4$ 

TO 2TTO <M $TOm*|M TO ^©T TOf- 

^CSlalCiPlR^ 4^5 : Al^lCsPlQ^ TOM 'STCTT CTOT «TJl<PCl59ill 4TOT ^©T CTO CTO I 

(TOPtcTOto 41m cTOto 4^4© to ^ 4TOte c444?m ^ 4tc^ toj ^ftn 

4WC4T ^f<5 I 

C*l44r (Pepsin): ^ 4 'SflPlTO C«C®t ^ <$ ^TOlfTO ^TOt^CM 44s TOT frsft c4?t 

^ TO ^ (TO^I^ TO 44^© I 






^ti ^firt oiott MfailMW wn Mj|R3<p aw 

Rfff5 tvlwl *i|*wft*l Vflca 1 "it i 


^jg^j <^jwT R[s^ i w ’wflw « flsffirt am 

aiwftpw ft** Wf ^ fls TO «#*5 ^?r I <m<S (Chyme) I ^ w^W^Ul 

*yc*la ^c®! am ^’UTm'I obi ^wi ’fijjlwt slwd <pw l 


’ifiMft : Ml^wlpj Cflw ^sfjlcaifl T§«GMlCT SlWf a*GT I 0| 7pj?f qgjjpffl OflCT 0|afl> ^|^lf| 

*ns^?R ^9BB=nCT i oi§ *tt^ *r «nu»ican wh 21 *^ i mm at»w or«^ -m « 


'oiiR^i mGhiws <pi«r »«ipo miw amc^MMUfo ■<#Hia s ^ ^ i 

'Plw^i ^5 fftw 'ftrqw asr l ojffr *(%$ «u»4|g —y tf3f^«tta 

*m?& ' i *Ftffa w w <*5tt»n ^*h mt HfoRR 

C5p ^mi^wiw , ttf®Ri mt 

fiww th^ij i J Pi'a*M‘i ftadt»n w 
frlHHl 'mRcMMiI ^l«f ^tm >1“11hwa «hi 
ffiSMMtMa ^JSfrT 0] wfo wtirf c^ 

•wrt *iwwa w*iia >iw>i ^ ^ MMta i 

C5|^ Rcd^a 5 *iRc y ta o$ nlit^c»ilc-9 cocH wifi! 

orft® «Hfflirc* MfiM'a *M I 


w*rat«iR>Rft 



foR<p «rlPM 


f&ar <t.h t $!Piiiii>j jj^I^vs «ft*n e cjj^ *roifa ctm 


^jm SOT «U|i|fe*ier e *fl$cMBr, tH*TC ^Isrc* aH^sj <ncv I mlftm aw 

w5®f, ^DRscBet «Tjrasfef ^®jit5f 1 £rw% »i HGH^* «nf^ ^iPiwa mi*jhu 

c«twt wuiuRchi orfJi® « sm c* , Hi>itc® MR'tw^r i 



’•Itwr clR*t: m$icsi ^ *mc*m *i "j4bim RPWj apwi^?i l&snsr MGHfa test wt, 

^r«rtwi aiwi^in^^i srf^fN^m , si*owtw*oi^n3ni*isiPm^i»wsi®srWPt^^tPriw 

«nw 11%*nt ^nw «na*m ^ISmiwa saiSla*iiwi<i ,s (iw^ ^ *im am 

*IM bW i 


ai-'M S’®*! I Pi rc$i cvH0»n> 'Plat ’ii»i s»ts I a^PlSl R«i cHIR® ?I^ ^cw «ilw I Q|^ 

m*tr RhIws mtibrn hiR® o,ui zHw *iPi^*i mai ^iR.® o,mi Rh i ctict zkscHs ^ia 

^ m i -nl*^ tw w ^saia *m HiPfei mStv 

tpr *1^ i *iPi<p1 ^c*j i ^iPrft '»fM Smi^h >waai^ ^is wiw c%^ (m 

aatftijiw R-w ®iict i ctiat'la «’mP)$iv , i c^ i 

^ucai *tR*tt^ t wwm CTtPft awfeiFto Rftai ■at < if?Wia' ’ft i , *tiwia ^Rta wta 

Titw ct * 1 # ajoncs? cuft® ^ i ^w®t <nw Wt®, wt amfc^s oHwi^sri opr 







«rhR , &h ^ 

^ « WfR cW R*ca ^IHnQvo w i tot «imj vi^qjo tot tot < # e M 

^ai <gt r®trritot m\ «ttca?i wror3 c*ii©m>jooI< ns?wtowto to i 

^Titwt: cntf^© «im<^ eattBiairor < # e t^ wt tow tott '*n€)<M e t i «qft »&r 

TfRS Wt 3flwt I (WTO (2lR?Biam 1^8^© «4H«rl^C)M RTOTltoW RiW «IWJ $*IWttR ’lH'FS 

to i cw- wwttcRt apm, Trctfc ^rr w wi^tcar crcto wt 

^ i *roa csrfcWsrrsR f^s^» <rowtoa smto wifro, c^ « rtot fr©fa to i tot gnfcrawR 

(RTOW WjfW « *tkR RTOT©T TO I TO (WCTO ^f*T TO? I 

'Wto wnta tow tors tors %t^© cm wt wiStf^ ^rgf%*n c*wr cro cw- 

«i<ft4'ei: top ^trot ww to «nf% i rht tow wi ^ wr wr top© to& i cw- *ii<p*ito 

WWf, toj^st, ^fJtim caW, O&auioba Wilt, 4H«rl$l»M Wlft%, 'blillwfD>l i 

<Wft$a $*IGRT to* TO, C# ^Mt, dBTOTO^T, <pp ^Wt TO, Rft Rft « 1 a wt Rft wf, ^ TO, 
Ua* cto ^©#t 'sritoa wm wrotfeTwr 'sicaa «ih>iicsm tows tow ^si^tor <ro to© wtta i 

'stftot lawt TOa wv w to?© to ^©t toi- ^ o©m Rt to, ^© «np® ^s^pt *naia tsto 
wtsur, ^wir <itoa to i steals «i#toa tot to* to ^si^icaa ^nf &aa cw to i 

^W|?r (Dysentery) : Entamoeba histolytica *iN < f> TO 3<Pla 3c5lcetlal W^at Pic*1«il •iIto TO TOIa 

<ui4ti?9aia wro ^r i 

rr rr in wr, tow «cw wr, c*n$ ^rt, 'tor? ewi^ tow « w ^swr« 

■^*^© gar w ^r ^swf ssrftm <wtc«w w i 

^ caw afc*f>iw w ^©r TOit- ^ <tH wt, *ft^r#r« ®«vi^c*t wf^ to c^© 
^wr, ■sr ww ’W ^o rwr wr to c^© wt, ^wpw© *mm wtm ^wr, ^ww 
* ^o « tWH *$$ <?m\ i aonror ^ica^ *wm*f ^nf f^toiw ^wt i 

■WIWOol fsf^flRT ^t ^wr tot wwm<i> ‘ i itca i 

(Constipation) : C^Rt toW *JTOW (WW RWI ^ ^Wt ^ WRt ^ ^H5T ^ 

WT^oWs C#f tfa WHt^Rt 4 «l^llt4 ^rt ^1 C4l6<M^«iJ I (R^lfcu TO® WW, W- 

«hw c^t cror wtror, ctoh *rwjm ctu$ ^^©wmw cnw«t ^ror, riPw w to 

W1OT3T «WI5T TOT to to «lTOf "SR (^ C#t ’tlfR C^S TOT, ‘’itol Rt ^TOT, ClWCTOt, 

wwwa ■snw’iPr ^© ^© tot, wrr^ wt ^thw rt ctot toww r^wrt 

(wn^ltow RSWCR 'SR WW RS^TIW TO I TOT (to ^Ntow ^RWT, C’fB RM « RlRf ^t ^n^wito 5 


4 <WW jal^>4lw RT RWff© ^T TOTt- ^1*1^ *rwm ^QWT, ^’ttfR^IR RWT, Plilfw'o *ll4»Hler, 'RRl’PT, 




^br 

aiac<w, ^ia, wit, <tor, ^hspt, ft, a»tt ttonfa at8at i ffiato aa wteaa ^sroiia asat, $fst 

aala '°l'Ojl 5 1 ^\U5 C®ffl i 

*UlR}4 «l 1*1*1 la (Gastric ulcer) : «Tl®PTla aPIt , W% at ^a at WI aca ataj§to 

^#iaa ^pt ’finite ^aega ^aito to i ^acaa* 1*ta aea «o *ta*at aap® ataspt aiasaft at w*FPsa 

^P& ^a, ^*la i£rc^s 5|3lf^y ^pna aPT 1 

4 caipt ctoa fa* atatatea atat ^a i ^nPt <to at oaa'srtfla aiar capt aiat 
ate® 1 'aiaaia wiaN* ^e*t aft ^c® aiea 1 aria's asaa'e aft « aeaa atea a® fa*fc ^a 1 4 w>i*ia>ft 
(Endoscopy) at cafaata ^-ca <*ia atatea ^ cata ft*fa a>at aia 1 

4 cata atota aae® apt at a^ae® aca ®t apff- ftaft® wtK am amt a*at, ^sifta* c®a«a*Naj$ 
a^ata* ami atot a*at 1 ^teanja, af% ^ amt caea ®tem ^aa*ia ateat aia 1 ftaft® ami amt a*a, 
a#, ftatea^ tt®nfa aad amt caw faa® caw, aeatwca ^si^tcaa aam*t to, ^m\m aata^ 
ffiwit to q cata atata <mi aaa 1 

«uica*ift*ii$ 11 >*i (Appendicitis) : cacBa ®ta tomr to ^mtcga fttoa atca «uitaa(fe* a^ top 1 
«mnt*w ^rttoa ^asft apt 1 'aitcaatoia wtoa a*taea ^wiaftaltf&a mr 1 q caica atfta 
mato amt ^mj»a mr ^ amt ^ wta fa^eaa aeto ®t to ®ta top aea ata 1 ^«w, aft, 
ca#asifeai ^©Jift emit <ma i 

4 cateaa atoiea ca ta> w mwa ®t$ia cmtte® mai ®t$tcaa aato a^nft catto 

maat®iea « awiietw aaif&fwria ataica «nlpmtoa wrtaeaa aiarnt ame® aca 1 «mic <v ih 1 %c«m 
waa aiaNia* apt ^ cau& care aior ^ ca 1 % war aiaMa> war ^ ac^ aior, ^aaf^^raw 
ac^» aiori 

CSIH 

^fa aa#% toca cataa^ cac^ ala a*ca 1 ataapta aiw sterlfoa ^taa caiaa^ 1 taptawai^caa 
ptiaf^t, «l^ot^f aa#% te^a ala w 1 ^fta am ca^ atat, ^acaia asat, aawt, 
ca^ ^pat^ata, af^r aft «ta, 'a%t, atsam cai% c^iat tRiaapt ^eat, a^iwi emit prsat, 
ai^ at^pt ataat, ca^ a^ ^ ^t ttotifa $aa*f emit eaa 1 1 5 !^ ^a ^pf ^Pta? aaa ^fa apta 
aid at alas-^a to cafaea'ateai 

cal% aa aft^t a?ea <to ap to to ^t awt ala 1 aa alto ^laa l^a ataat PtPt Msteicaa aaM 

'adrift ^faaia^ ^a caaa ^ap® ^a 1 

^fa 'aiaas at% aiat ^aaat atfl aiat atma^ ijjw ^a 1 ijjw aiar ^fla totea a^imot asca 1 ^mtpnga 
^ea atsata «r®tia aro c^iat, ataia « ^saaea cal^ asat, ^wpt^ aiaatat amia asat, atta 
atea at ti^t ^ ^ ppa at^aalw at ataa at atsat t«ilfa ataata^t wpaa a?ea 4 cata aitota a^at 

aiai 




WlafaaT (Diarrhoea): <MgfaaTO^la felaftal TOC^TOTO a*TO 

to i TOm*te f*puat winter caft cro i TOftat to ca i% m cro <nft « aaa cairo ^nr, croa 
*tlfg to ^nr, g# gaa to *tc® i aa?i cro *ttfg« wla ^wst <mr <ga i « ?nw f&fwiT a*ar 

at to oif aiars cro to i 

aa aa ataaiaT TOit, aiaaia afa ta t¥iw aw, ^ « faaat ^jfro ai'sat, croa mst 
areat, cm to areat t^ifa w^m $aa*f 1 g# ataia at at% Uro^t cro aia at, 
^mt®r f*faa aw* sift at ^[to am 1 to® to® g# Iroow to ac® 1 

gf^o gift ata aro, aift-ast, catsn ataiacro, ^aft^ aiat-aiaa an^ta aro, ^gft'gsia to 
ataiacro «a mm R*»ia TOa a^iaat caft to* i 

fciiifiiii catcaa wf caat fro w ?raa catte ^nar ajwfca ar©atcaP 3 & a*ro to 1 TOm 

aiwtca «nwifc><i> ^#ra «icwtt c^*5 asfa* frofa -Mjhftwa aiRa^ airo aTsaT ata 1 gjit 4 cBa 
TO TOI^a atattala ftaa caat TO 5 1 £ ftaa q^lS) TOtta giro to i ^tw al%^Q TOtta 
atatcaratai c^iaatarf^re#roataiaTOitafrafta*atata^tcroa 1 TOftwaaaita 
to ^ 4 a*ft aiwta te'HiR'o toc^ 1 ^a* ftfta gift, <ro stta TOa ^ 5 t, ^a* ftaft gag ftftta atfro 
«a TOtta ftsfa a*at ala 1 TOita ataroa to ca ftaagcat to aw aaro ^r tot- am aiagtar 
a*«t at tot aw Git^a* ajtgtta gteTO to, cat% aft tots ajiaita great a**t gag area at, ftg; 
catto ij^a ga calcar, cat%^ ftaft^o TOai atatae areTO to i ViaSat cro areata aae w 

«flw a*ata catTO* arsft aiaia ftos to i 

cafBt «itafcaa TOrca TOfaar aa 1 ftggj# cafBt «itamfto cafc ggia awai aa aro-a^g 
ci“i»ican^ 1 tot^ TOc'f ^ caw a^g c^^n^o -^a TO caPt 1 «a catena Iroia 

TO 1 to w TO wiTO^ro TOas asa 1 
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•Ifi w ftros ■‘H^P^iwt hiciS t> wt* i *nft « 

ct*r ^ wiw <**ft *g^f i «jfte «nft « ^ ctt? «n®i?f c*Nihi 

c^h *n® 1 ?r 4H?'® ^1*u R1«q *rt3ws c®^ ^Sfa sfcfl 1 «i%r i •il-nwc*. 

«i^^t 4fant tenit'w vwi ^ i isfaf« iihwkm *ri§fa5?T ®f F ^ ^ ^jiciw «nwiw fi*w i 
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• (b|%m « aww%RT ^jNJt ^aro«fia?i 


*m\ 

• $fi*i *s HlRsi >qH^ NjWJt toil 1 ® *IBrc I 

• $f%PT *ltR « <(far *W<f CtM Stf^KT « iSRT 

siraii^l^ ^rc® *im i 

• wr «wp& •HUw 


TOt® ’tiSTC I 

®RltH *HR fl *t*Tl^ ® «JRT 8lMII®^)il®l 
<INJ| «Mt® *IRR I 

sfcsRRjf <MT« <lJN]t «11?R I 


tiww stc?n®%r w*n ®t ^*ui?h toot • %mPn» *i*iPp® g 

*NI zjR>«p|s Rtd^H TOI 

$f%OT slPTOETO TOOT^m • **iFH«w ^ BNflT 

»ih«i«*towct® tout toto toot *isw i • Rdi*m« ' o csHis ^ 

u® iWMM< 4i«t ^sm toot *nro i "fifoH toot 4* 1 

TOW TO® «ttTO I ’’Ih'iwS Rd<H TO 

to ftPtPSja isro f&1% to* to toot • -hOwIm w»H « 1 

*n*Ki • imr 

touim* AiinuPi <£m <£ia *nmfa<p wm®T ^t toctotoot *m i 


•ih^wwB® -»i«*»h*i ^^*il ^*ac» 'lias I 

^nPlt^s *I^R ® wii« *tt?R I 

*|Jh*IwsIM OT <q?f ?m «ll'&WlRr® 

®t Ruw -MW *1fiK I 

^Hci S^frlt'ts < PSt'8 ’IRRI 

'siM ^wBtn^jwir^^sre® *nsrc i 

WlwSWM SWSOT*T, %lT t S'WBW « 

^4*11 *IBR I 





< pat'o *lfiKI 


b^I'biR4'»iii ^aw *ibr i 

^FfppS vMFfa catPls w*t, ^®ls«r t slf^raw e 
RcflflH *tl?R I 


«w*iiii *bi ii®5m « nnnub 

W® «irn ^ «MJMIW *1 RviW^9 ?(55M « 

9 lh*iw’S Rtd^iH 7 ?sc'fl i 
•^iS’Folt^ ««dM 'Q Hh<nwil» N*st« Hls^ I 
ilPfcW^'«Nhl «MJ R» Jicb®-! ^ 








'Q *\"^4 

*% tot gm %g i *nft to *rt i mm canfram %cto 3 i^t% i ^ 

C3ti!%lTOfT *TO<n bo *llft I 4 TO*1$ *Tlto 1^5 TO «% TO I *1% *%t c t TO CTO ^ 
CtflifttfllTO ^f^o TO TO CW TO I 4W ^TOff CTO ^5 %1%T Rto TO *f% TOW <m 
TO TO I vSfwtCTO *1% TOSf% %sst^ TOT $caTOt®lJ TOf- 

ii can^taiwg g% mcs *% <g$ i TOf& caicGiaNw^? crow %ire c% 

^ TO *1# W5fT TO^S TO I 

*1 2tPTO«TOm^^dl^%^1^*%f c l^*tlf^^TORl^1%^W[TOsmi limit 
^ c^p[ ^ ^ Afro'S *1# %0 TO I 

vs i *iPi gi^ i %i%r toto tom *% ^ i 

si cro« tow* r%^%st tow i 

3?J TOW, #TO<T W TO1W% *1# <Wim « #TO *tm? 2ftTO» gi?1<T mJW g# 

CTO *lPf C*im TO I \sf& 2%11 gWTOW C“tW TO >MM TO I Sltot %# TOt $>Hl$R*R, 

^im, '5ri%g^ e t i 




ff *1$ Ttro ^i% to* 2M *nto ^ %> *ttft 

WT%■‘1TOgt%tTO*% wr*lg!<fTOCTOI 4 TOt^FtC^T 


*ltft <$W %?IW I 4 3Hs?TO $TOl$%g TO I C^CTO.^ 


Wft*f TO^5t‘■^W CTO WlTO wr *WC<fe TOW TO 

3JV5*^t TOm atom *1# WW TO >41 Vs TO && I 


*i# <%% ^ stf3s?rr i 


TO : <1% atom <#¥*11 

$TOW«t : TO^C^rnlf^TOWgTWWTOtg^l 

gim atoiffr am tow tow gt gtto cro TOfl wmrt g<fat ^ i 



TO (Diffusion) : TOW TO* CTO«t «>C#I to y>W g?1*m TOf TO ^W m I Wlstf TO 

^ TO TOW ^fro TO I ^ jfpf a%o f^to CTO® fro f^fTOiT TOT$ to *flft 

TO^mn fs%*r%o^fro*ftfroxi !^toctoti ^g%ro^jmTOi 

^ 4TO Cote £tfen (Physical process) I (FT 3feHW CTOt TO*f C#T wvp 

cto wvp ^c?i to ^ro ^ji*r ?%n to i ^ ^mHr 'Q *ic*r cron 

*ra% c#f vih^RPi^ to ^*r wf g^c 6 ^ to giro?? g#F» st^ wro 
gim wtoi ^gi^3ic*tcron <^iTOg^t«gnc^w tifbtot* rt<N5T^rom 

g|^% (Diffusion pressure deficit) TO I *flTO CTO%T %TO 4$ TOft W gfB% TO *f% 

gf^'sTO«flSHcro*n% cto cTO*nfg tocwi fcfaw*! *tifgeuro'^j|*iw<i i 








o I (Osmosis) : «ifw£|<H ^1"fo ooRsI ^H? RW eaRsI C*I3TR CT "sit ^PR 

l^lR*l f$l$rMI 3(1C<R ^513T *t3T $tPFl fVlfs^jCfll <Ep®( U-^Uw ^BT ^ I ^f^CST 

C*M*. ^IRQ ? £ 'G^i'Gt.^i f^rfSpf ^ ^>Rli| Ifefer “IfMOo j^l^tUl 3Jpf '©RW C'HW 
RR13T «*IjD'It C*fc5l CTR iflRR 3iFlt 1% MRfll <(131*1! "MW <1131? tflffi* i*Rsf& Rf% 4jU||et^3| 
dQtal I 4 sjf^sulir ^f%*T »ilfi> dlFi sts^ s»cs l 4 d13>slfi> c<pk ^pts ^R^wlcs 
*ijM«U9c'9'q m\ ^ ^ 1%^ ^wc^ji ii^l« giw *iR$, <£&$ t*ms gsr 

(Selectively permeable membrane) «ihl*Tl ^3(1 ^3T '®kt®l 'SJPO^ ^ JJ^Bf 

■’RR W ^1C^ I «SR*$ ER « ijh<P^« ^ 1%^ JR*t ftw OoitT *Rf ^I3(t RRRt 
•9S1 ^c*l, 51W «ls St& ■^Rt^ST "PR* CRC^ f^S} >t|*iC'^$l 2Rtf^5 ^JT I ijHcs^s CS 1 J *l*tf 
C5^T <ks 'ols 5co *i'ic v ^|3 ft<p sit'qs Pres* dslR'o ^esk<p '°iR>ej^*1 e|&« I ^lt’3311 



<#r « <#w wl ciM : fcto <ttft cim « UPm wt c*im ^ 1^ sjf^iilti ^r i qipflMM 

RPrat *tift cmpl RwlE >i**ic^ «iic»l «tH<i i 

*flR dM : RR13PIR1CT 'suffer foPl^P *tlft (Capillary water) ^13T yitslws "SIBOR CiR*t 
<pw I slt^ic.'ia <?t°i dl 1 ®Is ts*lw sjH<p - 5T 9 f ’qfSRjs ^jr l «^Rf ^RPT dkHs wl<i C®fW *ttf»f ^ 
cs»lcss f^CT 1 <(lf^o I uis^'olcs £ #®tir cs»1sf5c« «iNs RJPR dM ^3T <*R*^sl3f <tfc*t3( 

^t Piws c^R *nft cfe*r C*R I t^TSlC^ <uH<P i>H ^|"5R> s»»iH ^»itsl»i *1% ^ 3 r 

(5\*& Rfei ^ ^1 4 (5\*& i%3T fepr "suffer t<PpRs <1tf^ SflWlCSI <1CSI Rift C$UP 

^Rdw Rf^«r« ^jpr iif^iiiii ^ <itf^ stwr wi ^ <iif^ ^pbt 

(Cortex) slWf <PW I 4 ^fSrfUcs 4 CTR 0 ^ c^RN3l R^g^*1 (Cell to cell osmosis) <*Hf^ 
■^PT | ^<p^'»|cs <ttft was^s* 'Q dQ&s 1 ^C3T »ilPis , l (Vascular bundles) C%^ 'RT5TI 

<1lf^ <lfsj«Wrl m$ C%^ CstW Rl^PR ^im siRJW Sdcss %^s « MIT'R SRlf^ 

^c®^i <ii«iPT <tPr RNt sRMt w ■Rt^nr C%s ^ i 4 ^tcst or ^ 

U&tll 4U Wll, «sdtRSrH I 








w? 


Natela 


a) ate aaa caw : atfaa Rtca fa^ atea ate aaa caw ara, fa^ aaa ^picam 

te catte ^9 ^jwa wia te^a w»$ caw w tow aaw a*ca i ate 
catte ^a ^br teica i caw state ^ $atta ^ca atw i aat- i i caia c t« * i 
gtecawi 


i I AR$i| <?tW (Passive absorption): (Ste* 4 stela flW tester « after 

fcfar atft cam w, wtwt tet%r ate ^a ^t i 

* I gte caW (Active absorption): Rte cate ate ®W atewa WJ WtW f¥lt% 

ate steam aa i 


$te aQaaa : after ww a# caw cate atfa « ate *w ^ an®ta a^o atwja 

t>®ilt> sr ic < p ^atta i 

t wtea oewc*m atajw atft « ate ®w $f%w $awa te* te i sterna fta,tatea% 
^ ^teaa w wtaaa ^fieaa at^sta cte; am aw tetet awt a^eaa i ^ amt atfa ctea 
ewtea ami sr^o aa i a^o ataj (sfka* faf%^ ^awta aftaata* ate ^ a*ca wteaa ffcp i 4 ataj 

csaeaeaa teaeaa atajw state aa i teeaa fate ftsta caH catena fitgra atnrea fa 5 #® faw 
tegtca a®rM a*ea i fcfkast tea faea*a cnta^wt tea tte, tea g*e*te cntteat teaa fte 
vBRtc^ 'sirarrsnf^ ^iFTm?r 'sa^sif^© aiai<t?5TT car c<biwi ftw state aai 


teea aftewa steat®r%wt: afam ^a^ata caw mj ^rten wteat aatefo ^rtatsa i aifteate 
wia bait>aw teea after aat aa i teea atfa « ate seata acaiteNa aat ga teift ^#ata 



acacia i ^aa a?f aeat, 4$ atft « ate aa$ teeaa anw 'snaw aw w^eatw wot tewaw 
ter caw aea i 4 mj atft « ateta aftea aat 1 ^acaia te atf^ « ate aaa cate ^ca 

aar te eti^caa c«caca cter ^ ac^aaa cgtwa Rfca %a te ap®m te 
ctei caaicaataj^®fa^ai aMcaw^®faatajcipicacaa teaate ®tea fatecteatai 
a^aa^ eri^caa c®caa at ctecaa teaa wtcat ataca a*a aca caw fcfkaa 'aaate i aat 

ataStea after #ata «*$$$ atea i 


atft « ate atea af^aaa (Translocation of water and minarals) 

'aiaat tenw tegaa « awraa a^tw te^t aiaat cacafl i tegataa after ^f%a a# caw ^t 
te atfa caw a*ca i ^acaicaa gtteJ swm ^ aa^ ^a i aiatatft ^f%a atf^ caw acai^a ate 
ate caw a*cai wtr ate catacaa a»te atf^ caw a^f% caw ^n®rtm i 4 tea te®a 

catewtaat te®te^taw atacai wwt atf^ ^ atfte g%^® ate aaaw <$*m wtaaa (Cell 
sap) aw i 4Ria «naat wiaaa ^a caw Sf^caa gtte aiata « ap®m -D'oica ctet ^®t wiaa i 

wtaawa teW (Ascent of sap): ^aatfa « ate wt cataa a^ca i 4 wtaag faf%^ ateia a«tca 

%a te teaa fte ^to® atw i <tegica wiaawa aK afters ^rw atw i wtaag afteaw 



BThRaBh 




i^slca m wit ata 5 aat- i) atfca atft «afstw aaaa^w* ^aeata caw ^eaa atoa wita (tfttot« 
*) ^pta atoa aar caw atm atoa wit i sm aiea «nR>a<t*-i, atiaa «aac*^nn fta ^»nft atfre 
atoaaa cim «^R*t atea i ^aeata atat cnfr® aift « afar aatf 'af^gaa afaria 
^ic*ii*j pit? ateaa wic« aaa 9«i i wia taw w aaaia aicm wiw ata i aretes wia caw wica 
HI 1*1 'S aRer aatf i>*ioo 0*108 iwaaa *jc.*ra afstoa*i Io-»y ^«i i£ia*> n»Ic®si aSsa*! ^"il csmi ai^ta 
wwifat wtia cfata i 


mr: ®fiw aa fcwwa v ^)a* e i 


iHwH : Peparomia i§f%a csl's°i, aift 'Q »ul$plft*i I 

a*af% : c<iI'8c b i fa; aift faa ^siw <pt.iic^fst *uM*H a 1 « i 

<wfi> ^5W Peperonia $%T mH'blca Waa WI WT ^?lt 

alto ^ aiwi 4 wata fataw waa* a4ia mi caca ate « 

a^caa^r caw $t*s wttwt atm pia i 


a®r«aic6 


^it 


^f8?r <flt% 


I F 'l ' 




cmat ma$ wcaa ca 'al^aaa a*afto atfaaa wa i «a aift wtoa weaeaa miea 


awa >ic^i* wiiwa awa® c%aata 



4 aift aw^ia wa i ala caw 


co 2 s&a wa aifa atca ftta steals fcafato csplcatai^ afar mila atai w i <n ^a^ 


mto® afa wffla caai «a Wwa aa atai «hFi$ atw w Sfkaa %aa %aa a$pi ato 
aiwi caHwm(w®),m.Oja)« , 3 v »a?ii 51 (aw) mt,Rfawt«%sr <a ataimtatwi mat 

<aaia waa atcaiwRcdqca ftv\% atar fl'bica cac«a RR>^ wf araaiR.'® aa i 

cfftcacaa mica afttaaa (Phloem translocation): Slnwa « ai^st aam caw ^jea 'aa 3 at*i ^aia 

atai D^boi 3 j® ® afaa^ ata’at aw 'ataaw i <a *pi®tri 5 wicacaa Pi®i*i wa atwi 

cipicaa a1laa*T aiPi^i^ctw ^ai mat cercaR ca aUtaaa wfltfla wt^caa^ « cipicua^ 
atw i wtcaa^pa Pt*»a*i, w^twia, wtcaa anww^at’s ap^t^aia atw i Proi*i <w swa 
c41^^iRDh « amt aifta^t ^t#la wiai a a aiaf 5 a'®iM ^at (WflJa "aica mffr ^ aca 'Sltyttaw. 
wwa mr a^r^> 4ca i ^cut c<wcaa aaia^t ^$w m aiw 1 fys aca bHaPia ana maa 

*m 4ca i m tpw ataigai ^tac^ «w wla Ptw mi wtea aaisa a*aw atca i ^ a^fcat 
4Jlcalef m alala^4 aaKf mi c# aa, aiaj wlwa Ra ac& i ftwa maw wlcalet aw ala. 


sterna (Transpiration): atft al?t #aa amt 4at ala at i %f%a slam ^a alat m a«il*t^a atf^ 

c-naaascai caif^s aif^a^miajmtisfeaal^sf ^^ 44 im%rmraiaaai aif%^^fta 

m aiafta mr aiat awwca afet caa wa caa i atataa^ m ^f%a ca aifla^ta si%aia m 
ala% ^awla ataica aWWca aif^ caa wa caa sterna at awema sl%af i <n wt«ff& m ata% 





cantar wia aiajw an? ^ur *sro*tsr Ifca «ita ^ar acata, ^fT-’^s'fk sn^aa, 
foSIS^jila apaaa « dft^jiia afcaaa i 

J) ’iw^ln sk'Sia (Stomatal transpiration) : Hl«la, a*15a>lri», <£C*ra a ’IWlttoo ijfl? aa^Wla 
Wft aw spFiw <f8f ate* i <awaw meat (Stomata) aka i calcar fcfotaa csrff awnwa io-&<?% 

sn?!aa ^ aaiae^ atajta i 

^) 8l^*R (Cnticular transpiration) : Sfocis ■qR.X'qc'P Rc-h a*W ’It'Sta « f^CP 

W5fI*L*ia «iIn*H ^Iw I R»'Sn><J w i ^c,°i I t»*t ■vwi aift ^Mh»lcs ^l$ts caa aa I 

tfl sifl^rtca 1 ^pii 



I£ta- t».^s <£iafli Hawas I 1&3T—®»*o: <a<?>n» l 


«) ciRJ^ila dt*q»n (Lenticular transpiration): 5fa*t c^ift aia ■flc'os afaa OTC& otRJoti 

ctRJwis Iwwws c<p|<j^t*il 'o(Mt«k<i >»il3ar'9 Mk^ t£WtiRT sRwi 

caRtea ami tiiwCTft^iBi kiwhh atai 

sisaacaiHK*! Sl^ifii caaa awiasfca atft ^ aka c®aa 4? wr ^ lfiw atft c^s aa 1 4 

ail^alHJ 'Biw^wi ®*ia 1 tiiwa tMlTJiypaiM ^k*l «W -Ml am* aar- 
aO aiflj^ aem**^* « a) stela-w 4 * 1 

atftw smta^a^ 

telai crrjt ai^ca ^a*(M ^ca amt sfcmaaca 1 si®if^ aka ^imawaiftja 1 smiaa 1 aw, aat— 

> 1 «l*latol (Tepmerature) : wiakaM «mwuim at»r sicmacaa ajae «iHW WI tstct 

atft nm&X afc*t af^s as® *ner wi sa&ai aa 1 va>M^k4i ^ taw aii^wa 
m%iaw ama ^st am 1 wi acmacaa a)a« gjs^sa as 1 ^Malait ^a c»lta ^a1®ti^ 

threat acmataa alas ami 

*1 a|H^ (Relative humidity) : al?po ai%iat^ « al^ a»%iaM alaa ^afsi^la 

'ai-UUfa* amca* ’aiplfc* ®rt^t aw 1 calcar «aR*f& taaiana aiiia^w afta* «^)aai*M aw at^e 

aia*r ^psia w ^ w *n® 1 i aiaia at%aw aiaa ai^a^t^ia ata*f 





*thR**h 



*rj ^ Pw *m i w ^ 13 <*nw « i^rw sj^r ^c® 

*itw1^s^1^^r^7Tw^^ettiij| *k*i nfliiMW ^nn <w»i $)Rui wwi wif^®fi^T^i 
*?tl^PT alCWMS ^JST W5 m C#f ^H*C*l *Jfl <K»I m I 

«i orient (Light): *(mx ^sw to, wr Herbert m ^ m 11^ 

^?resr siW3r af^tn wsest rbt i ^bi^estr ^rr jER-^f^r 

^d? i wr *i ww«m '5Br® ^smt ^5f i ^iwi (Bfrwmd ^Muitiii bbopw sjer^r si&snw 

at&lRv® l 

81 (Wind) : zlyq icis <fc°i Slww i>taRw*i Rt3 Pi® ^EJT 'SeSt, <pc«i <s$ siliRBr "^Bf ^*iw 

i *i"j® RI 3 ■'iRw c*w wi*r ^ "^Br ^i^Br^P^r *mr i RI 3 sRtE5?r*ppr 

BiinuPi'ft^?f«'q-wKui fm ^ub i wi rR*^ c?f jf^st *iw ctst^ i $ 

SRtCSB ^W'SCHJ 3ER*R ensure ASNIVSHJ Rd? I slfl&M ^f^iw ^|*!|i|'S^H 'f^rtjER *IR, WT St^R 

^estrbii «ihm <iHi!>w wi t*ii*i <iNw*i srf&ir^f m <*w, <?rc®^ i 

•*0 ' a P»MiS*l sfafwm 

i i ^ : ^etc-ost *n?Dt, , «t^r« *wwnwd ®*ta sft^R ^ibt xicU i 

*i «iBEw*w*or:«icai3r^?ijr, bito,^« wiwd sierpr*iw «mwijwwto i 

0 | W*1W4 TO^H : *hTO TO®^ Rf 3ER*fE*R TO CTO? TO I 

cTOr ait*RMH TO« to TO i 


81 ihiVPUmhlVH : *iw « Rs|*TO fcftpR TO% RCTO TORS ^T Pl*ff SfETOEiR 


TO® CTOpTO 


tot i sic^r si&to tb%t ct ^mbfbst w otit^ nat sptw w i 

: <i| *flNBr ^RT 'RR'Br <si^»n» ’'ic'osr oi^d! vlws worta 'e ^13 



6HMIWM ^JH, 


: SMPlt 1^515 M^n>C4 d!Rm ^ ^PfW Re® «<w, 


Ml'©! Rcii 




1 1N1CT 



*1tR CUC*I Rt'o I ei^ls *IIwI*r 


^Rt w*l«rln Rw CBwRc® 3CRI C^RH ?TNC® OTT pj'ocsw 
<|H CTSr sI'oH list's *rt *11(411 liR 1 

GJWftro 3CRI 


ft 






1Sar-«*.8: awtu* 







CTwiw-i^jiPisrl^'ocsM TO aito dNGt to to ^ tjar 

tofa : (Tns^ ctoiwm to»i *ht ctot atft a>ro ^ ^ £ at% w am 
frost «toi* m PiFb^iw aat m i 4T& srsrffe^o tot w, $%r to to *nft 

OTHS ato TO OT* I 

*i'8^'8|: 

i) TOtfc ^©’Sf to to i 

*) CTOltfPH aTOS ^5 TO1TO to to# <!TO TO I 

zk*q*n zNlet^ii 'shtoH (Transpiration is a necessary evil) 

awiMn fljaj^ 7 r ro t^ a&iiM wR*#$ <foror<flkw to to TO ^n mwimi 
<&\m f¥tt%r ^ star ^w<fW toa% i at-ww w eri^w»i attorn "BM ass 
top toph "BM to i 4$ toa wr ^froa vpiwiw atfa «ato tot caw to <w caito atfa« 
ato wf ama atoto i <q toa aiiBj% to atft ctm to atta ^ am to^ 
toto a^toa aaTOatcai awffl to ama cutaiRka m m afBf% ^Pfc ^a at atft cama 
^wjtoi %%t ac-wwa arnca aaf'oRii'o awa* a^ catto to ama caswtata 
TONMI mwfa atoatcai 

«iajto, ^ atolft vBfiom a^ aac^ ^aro aros to wla# ^tot® 49 aero i cw- 

atft camaa cro acww atft ^jatcaia m wto to m $tota wj atft «atota afBf^ caat cm i 
^a to $f%afBa ^q to atst i ■sflfBffs attoatro caw a*a to ac*tna ^^tWartaFro 
atTOI 4 «l4>aiW C&aTO a^f% %5 a^ ®ton am alto ow I 41W1WH ^ 51 ^ Klcill'er^lil 

^>it ^rm siE^H l^'^Tf^H ^5fg ^ #nt ^¥B ^s?j i 

^'lH^Jfl BHJ R'fisl^l stww ‘2fmw% (Necessary evil) ^iw «|R>^ WI 

^fT I H*HlPi«1 Wfe W (W W 3^0 ^ iW C^tW '5I%BR 
« ^ Biw »M^|^, WI WT OT^r ^ « -5#?f 5TtW I CT TIT*0W W grf^W 

^spasf Ifl^ «f?5C»t &»ilt>0l "^Csf \otCT 5 W ^Rq^vsai ^®T I ^ 2RlH^ ‘sn j CR^ !? rt T TT, 

^%®r ^ w «flw c«iot w ’W^ ^r i 

*ih^ch«. if^ss^ cwr ^fwiRtoqu* ^:*rr %m ^ ^n i ^ 

^ ^R^^oat (Close circulatory system) ?Rt ^ I -MbllWCft ?W ^1^1^ 

wv'm <t& ftfflB ^ cbw ^sr w to i ^r *RWocaM tot «q w^fm, i) n® 

TO»1 to (to, ^) wifi ^#BT : TO^ «lK^WH ^OPI CTOT tow TOT TB 

aro^ 9 t^n e f m 1^*1 to, vs) ^ tot < itot c t to 5jo ^fte tor tot i 


wr-b^, fWton ^r-io^r 








ho 


«MJHJ TO* JfW«|R* %"R TO® <!R Wl'GliJp *1 «q to* 

*IRR®I* «Rt1 'BW^at ** I **T- b. 'WW'** (Blood Circulatory system) : f*Pl6, *n^, 
fait o fa* *lf$* *iPi<p|«ai (Lymphatic system) s *iPw>l, *iPi^hlPi « 



W(Blood) 

cs\5fS[ fan % *Rn « ^#t wqft *ro bibr i **R rih cro fa* *m to* c* w 

•wrf 4ft 4*ft rrr, wi 1 ^fa&, fair, Wfar, «rofa iwr *rcft « 

£*A<miPi *ibt ®iNf^Svi> ** 1 cniftv 5w*fi*i* faNKjtifai *tr* *r* •iurf «n*R to* 3® »n*r 

brri 4ft ^*<flt, witt «i*frf 1 ^ieg**R'aifa»i*riM *tf*R*bi «mj i 

sew (HftR 


4* d^>lfl 'o*l B l Ml«r^»^ SB If5t®, S’®*!''! « SRPiS $t®«pR<phJ aw^ui *ilS« | 


(Plasma): TO* c* *®iW «C«I l 

^wis^ff to* ’i^psir sir <t<t *®src i swr 
SMIhH •lift 1 4*)?t *lfa Wf 1H *Mc4H « 
^iwsi Rt*i* **1 **»*ir «nt*i 4 * tot ct 




w<wm 




Q j^Sr *> 

0 fc£)0 0 




■cl® <w«pR<rt 


' 0< 

0 0 


ffru ; 51093 te’ft'TR 




i. *wr- «ui»hjfH onf^PK ^ ^wawiww i \t a @ 0 @/ 

jjc<p|ef, o. 8. *lRer <f. R>t |Rh f 

4. WH, <t. 4lft*ft 4*. b*. «<$J*lHt< CW- *#T far fc.<f: aoas *Hhh 

M*ll, $$ft* 4fa $5Jlft I 4*)BT CTlfeillH CiNflftb, BIlfalR * 4J|H1$M1 

»iI»iHj <!llwi ^irn ^IT ’•ItRT T^ghcn sW ^ ^BT 'qcaa ^tlcsr cHlRw « 

«®ac»i i^n <sr^ wc5?r ^pwPi^ ^sr 1 ’iRJ^s sW ^bt otc^t o 

*^*1^*1 <T>W I 

Wfaf (Blood corpuscles) 

‘iH-qcic.^. 1^ SW3T ««^»Fl^l OT«tt m, i) c«ilR'o s®<pR«p| (Red Blood Corpuscles), ^) 




es 




b) Bitft® : »ll«Wtt* SPFBt S®^R4ld 'SJp(T BItfl® ^5«t7t >1«JCb« C#f 

«iBicBt»i HH»i ^cs I *il«uwsi will's R5&*il»i *11, OT*f^5 

'aiw^Ul ^cso ale's! 1 ^—«i^'o*i i oc® c*ilR)® fl®<pR<p)s sli% R»5R4 RiPtRiJlca SIR 

ffo^l tf? BBT SIR (too *tft (RprI ^giRSr ^5fHR Tjf^llBR TO CTlf^® 

Htc^l ^fWliHHRlCi Pl^WS OTC? Bllf^s iltf^Pt^lsl 'ifalM C#f H1WI isiRlBR #NBR S|t% 


HtC^I qfMlywulC* OTC? Bllf^S 

Bllft* *S^R^I W RHM ’W'llstolt'f ^st^Q I 








c«ilR>s Rc^ldlRi, «' 5 PI^ \si$,’oi9ii$,'i> *113 <w ^ca1 

RwliillRi : RwItillR'i *isit*i*i «af<p *W4f I wife's <flu ShPhI^s <pIscH a® *fl®r or^ttn l 

ire® (^W)CSJlPM ^ WOT *®l*l'o| at <W^JVb| (Anemia) OPtlC^I WllWC-llI m ^ 

\^vSlUK-| UMPlltl <4 GllPt^Ptl <H GlW Ott® 1WT Ol W> ^!JSl^tw sreHTBR I 



t$3f ^J.’i): RFo^ *W1S »®^FM 


$) d®H®®Pl®t : *rt^t<wi ire® d® s« < pR < pI area* I mens «il<pta «iR<iP|«, a® ® Heflin 

will's s|i®<pPi<p|s G5CST ^re*W a 1 *!1 2|f% ft*SR<p ftftffiBrea <f-ho ^Nla d® si®<pR<p| *<I1 g<P I °ih 
'siPMviBBfl 'Q *lI3H>|S|pMt® d® t®fr aa I KK CT$, 1%® RSl&lla ^ItW; I d® ?®^Ft 


wire® area iw ^a* ^tH area ®ar :j area are® «nar i d® a®afiar vwi ararea 
cawftait ®^*t asre® areai ^ sifomii ala *Niaii 9 ii§,ti>iR j i i ^® d®a®af*w afiH® ajn ire® 

afar R'5c<?if*iiii cma aa i d® ?i®4f*l4! ares, sfcflu ^cot w? act 

JWldtoftdsiPto s^nln mmSI^ wi *w l®fi aw i 



®) ^"ipfial: «i*J&IS s <p| dfl?, s'£°iI < pI*i 'S Vf5R1 tflBTt ’l^l^lcsi mc<p I dR> R’SRs* RRREicsi 2flH 

a, <to aN* ' a i' , jpRH i i mc<p i ^f^gfin awi «!'■]&&<p| aa i a® ®r*ji^ ^rere® aiatar 

acsn wlMl n®nlD -ilRfl a>R >sjn ^'4MR>R*re»q ffluc^lsnisu-ialaa *&stain mauRaij<u"Rsairt 
wi ata® «r*jI's ^f*re® wit ^pw i ire®^aa® *if^rw*rtaiaarn®^i®^lap? wt aa ati 

WI «IMa aaa Sift? SSI'HICW anUHl area I 


al® : Ra>n ^ <n®m *$ia 'Q ^naai 

anft® q d® n®^ s f*WiJ *11^*1: 

C^HniJ 

an^?n®®R®r 


b. RStsNh 

w. RwioiiRh 

8.^?t7t 

<t. ®l® 










K3 I «flfl> CTO ^Hlfaf 41$ 4M, CTO- 

i. «||ill«rt : < 7 Tltos^#W$fatoldlft^ CTlCT«lftlt«H *lfiw 4 W I 

*. ^1% 'Sf’Mitt : tom Wf <7m*£TO CT 4#T ^ <J^<R 

cantor ^ *rafc to to 'To ^ tom m$$ ^ ?htot w 

^to^TOCTOI 

0. «tW?M0W : iWSR Sf^TW, 'snmtot <flto,*fltol^BlftCTlCT»WHllftTOI 

8. toa ?m\ : (mss ws ^tor mmtto ~$m i to to * 

^R> ^ ^^st mm m*nro cmz$ ?to*froi ^otm 

<m>H $®to iqpl® « ^Pt% ^5p3#5 tow tow to i 

'b. *sctr *rf?toT: wrm hiPiRDh aito® £to »£rs am urnuto *mi 4$ «m ^i 3 # 

*e$ to arofsR 'sf^nt to*i Ts^stf^o ^ ^ to^ frsto 4tro ^tot ^ 

•90S] I 

<\. gtw sritow: to 4 aro?j c^s mstmtotto atom <mro ftow<ro 
toi ^Fgc«h fc^ntc-M*rr*oprw cto*t cawatorw**H4i ^r to i 

V. w *Plfl> %t : W C91TOT «Wt C^CG (TO 'Sf^tof Kf WS|fl? ^TO ^PlJ TO W W 

Wf^f^sll 





^^rfcsito$ hjjjw aojfBR,m mm ft v iesrfi;«i roi^t^^rtom 
m*$ dJPfi&ic-w ’Pirn <mro < n« i mm ^t am 3 *t #? mh^i am ^ wnt acam? «prhi 

« maam ama <tn t to ct, aito <?nto a^ a^tora ‘A’ ^ ‘B’ aiw ^ 

^litoR (Antigens) «llw ‘a’ « ‘b’ ^ «raro^ (antibodies) TO I ^ 

iflteR'S ^' ! #!to to t«% TO if 1*iMif <JTO «N ^ ^ I TO3P5^TOI 

to# <?Gto iboi « df«itom w ^r ‘A’, ‘B’ ‘0’ ^ ‘AB’ ^ 

^nsRssrt i 'sii^1<h ^ wi^jf mm ?r^i to, ’iQ^ ^ ^r i 


« ^FGcerWif ^lf3^ (JtTOf ^PTf- 




##s§H 






A 

A 

b 

B 

B 

a 

AB 

A, B 

<?it 

0 


a, b 


^rmt TOfli ^ 1%f%re 'tot um s^ 

^us *nfr i <?m- 

i. A^: 4 ejFfer^A iqfttBR« b «qft^«nw i 

B 4pf : 4 el%^ B <3 a «nw I 

VS. A, B 4pr; <fl$ G3% UW A « B tflffcflFT *1CT «aw. CTlCTT vi^N^ » I 
8. O^t : 4 Cjfla Km C^t ««lW»tBR «Tf^ ^f^¥ a <3 b 


: 'sn^?r ^nf ■ p fW «sjfM?r vsiPi^i- 



CT ^tH ^v® ^ 

<?f s(*r (To if& $*$ ^siffo 

A 

A, AB 

A « O 

B 

B, AB 

B « 0 

AB 

AB 


0 

A, B, AB, 0 

O 


&\m ?n#ifi> to <?ro nro o wRPH? ^i% atpis imu m tw *nsr i 

«*IOTSr <J®lT WM (Universal donor) I A B H®*# «WlMl ?W ^ 

■ > 1lc«i , i I ^>IC4 ^®rfN $)^alDv©l (Universal receipient) ^®Tl ^ I 

Wfi « differ* -»f1W^8t : ^TWo, “Mjf&foWl, Tj^W ^ W TOTl ^53f^s 

?j^wt ^pr to irc$?r *ifon*r '5ft , ww^ ^mr i ^jhj^i ^ wm wj $ to to 
^wwietc-w i fcfec® ^ tos^st ^ wm e?rt%r to w -sn^^ to tw I 

w w <&jim v^ i w*im w ^jfar to ^p# ^ ai® <ukt<w 

ttpopt* ra& tottogh%to awr toictt^ i c#ff^tewte^c^'TOi^ 

SIWT TOtTO al&llW TO (Blood transfusion) ^PT I v£|fl> tRSPf ^*ft, ^tST 

wi <sn% SM tot ^?n ^ CTtPit wtffcst al% w *ShFt ^ ^bt gii% to «hj 

^t TO 2f^*t TOlPfl ^ I •TKf «ffl>|'8| ^ ^C?f 01% 

^ >1^1 wpi to tim i <?ph- ^sfe^priw ^qtjt, «rf%c>M 

« agiCTsr^iw RwimiR'i Wt^o ^sth ^ojif^ i 





































«H*)oCiwl feme's ac$a SJCSlma ^ I ^ aNOo ^ca «imiCHI ^\m 

maj *iiiiil®r* ^tw^st i acsa c^ictt Rw cat, ^it «*qn mcaa* w si^a acsa 

sJc*ll«M ^*T ^ 'a MM ^ fflc^ J® $ wg& «H *41 CTl^FlBWt TOCO a$f I k^ 9 ! 

*lRR<lta 'sr-rtcfei whIPM sihii*h ^ i 

J9 'WHWd mtFt GH% 1CW 1 3£ *Fft TO, **®?T GPltf anlBiT (Rh-factor) « GTW-#Nl^r *HW^ 

^*^(7*1 W flWIt Wwi srt% ^faT 'SMWllH TO*tTO TOOT ajFTaW « S|||V6M 

aero sprmmrat wb o Rh- cawflte w wrtot mfta* flam i 

' a MJW s«ih TOT "sr^ <p|e? i 4 P® a«»!l'ota Rews c<pImI TO at I «iwi al^ws CTO 
fflOT 8<to R.Ra® CTO TO Rc*l CTO*T C<pImI wi^Rm ^5 »TT I «l<l CTO S|1% MM>ca SHU ^o OTlR« 
s®<pR < pl ^R> toco ’lies I CTOT cHw, wImI <u& '615 *)H ' 8 ras s®ih toot il'ols wk , *iI*iRj'o*i 

c^ImI ^^Rat ^jR> to *rt I 

atf*nw fl’SHiw (s^tocm tott im a>$fylB OToat TOm i caro- wimi Rcto l^ac’T at Rcia ctiph 
#®hh ♦tf’jJBa whuhum i drcv wh^mmcm aicai a^ata aia®it« «i mtoci ,51a 

*ffcmi 'sivSl cto 'SfWla aHa <wih « sJTO >>i*H(. 4» ^f*fa TOlf) « •»iu>'o*i i 


4ttPlW4 « ^lw 

TOtBM ala %a* ^ <fij>1*fcpM alaNICa W|<Rl'® ^Mt ^Wt | *srf& 

iI*jn* RcH^i ’oilif^'S 1 C*lPr Wl *llS' 8 1 ^iPlw c*ilsl < pll^a1»i *TlW HI's^l ‘ p t*fT Hlal ' a ii^w ^Ic*? I 
^trPi® softer «ik* 1^# ^sa, m- i. ^p^3r ^ viuii*if&ii*i « 



^fts^ST (Epicardium) : <flf^ W wl*w ^*il ftwi *|fS® I ^ »^s«f5c« RP^^wwIw lift ^Ttca 1 « 


(Myocardium) : ^ sRs-^sti « W*w.iwi '*IW|pt a*BT I PlPf W 


(Endocardium) : WtoW I&&BM 

i ^Piewi caiwiA*(wi ^b \ 4$ 

^af& ■jFFPksa a^niB^wic^Q aic*r i <5 


5*lwm alwlA Rwa slc^t^ ulus c&cji 'oil-rlca 
c^fs i t*iraa mw\b nfiJw « atn (right & 

left auricle) at*T Sica# e atH 

R»Rf (right & left ventricle) aw i ®fR^acaa aifk 

\g#Hi™elta *w, «Ha R*i cm sflfhr % i *&r*f « 
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Xr, ' 


am R*ia 


1BiS*.a s ana 4 hPW» 




'aifas'aiPOT PRT I 


^.hPlCfls^ t5\51f « F^OH "STlCTf CTf$5 ^WRlOT^Sf OTHf ^ ^Ullf PRT ^l 5 !® (Valve) ^tlfi^t 

•IttCT* I ^*»T « 15 ft ft»|ClM Wl'et Ru'W 1%^ *IISlRPr$ Sl$4l»|f 5 l® ^SW5 -m | «(^ij|M 

'sfir* « Fm ^ <s nsrTf^f 5i r^‘ qmi «nw i w^ijR « *roPfa ^ 

<Hlfi>^l ^HOTI tflPRT «i<Hlt'i* <fc>i HM Rt<p 'POT <*R*. C^PfBt Sfa'S Sc*u| 

Rw 'ailJIW *tlBT *ff I 


^\m «(lc i j^ t«ic*ifc CT, ^*iPl'w <iwf& , *ltc w lsr 

"ill*l ^*lW ^*Cfl I ftRwn ’Q ISN^T ^T sjj^lUm CB'ltoJWM 

3W^T <4 ? f rte5'5(%n^ "■"■ 

»TO<p|P^ « 8!|»lHlt«1fl mm ^Ittlt OTOT ’IW'l —g 

*IOT1^ 'SMJl^vs ®I1OT I ^PlCfcd »i«44 i MC4 "OTt 

^ foiftn « «wkHi4 w 1 _ "j 2 ® 

^ ^ w <_ pJRlWto ^ifitol. 

(aw^iif www-toiaiwww <sra*Ear i 

(Heartbeat) ^OTI -j 

«lPnqtl Spl#5 "5OT OTOT?f Rffc;| fl*lOT w 

^.iRcw SlOTT I CT*R- "SRjPRlBT __ 

.v_ __ fs_ ,_,_ , ft, _ RiwQ*n wi l-wt'i 

'ttR' a T9|R'4><l« 3W wh ^ROTT SlOTT ^*OT I T3^ 

<i&$ W ^ WsiMlt Pliltir ’SfTWI ow«w : 

^l^tOTRW W^T ' s l1®lOTt 3OT“t ^*BT I f^J[ &.V:' 


$.tPte e*w ‘iPw'^v^ . w 
iipa*? txlw wWs^fll 1 / 


M 


flHWlHIfi 




^Hfarcr 


^*iwl2w 


^isrl^Br 


T 

OR fffl W ^fPl® 

15af fe.V: ^"tRcoa "wrai^li-i « ?w»t4>h*i *Rlf% 


*W4lbWi) *POT P)«l4imtM PlPf ^JTI Wf ffea'IWfl 3}ft4WPl'b ^1«ra 

tOT^n?) 'Sf^OT OTOT^I^T 'bl^’SII^'b^ WSlOTt I WJT^T« 

^l»i R"itii<i 'oI b t® ^OT <i| 4| ^)»i OTOT ^%CBR ^I*i Pi 0 !til flOTH I <fl?T 

v ls v l<l5 l < HlfI5 < p| qjfll ^til <llil I iPC*l R*lil OTCT* 1 j > 'lfll*l 'oiPlf^ kIw"! ‘Pilt'O Hlc*i *Tf I 



^ ^5? <Rplit '^ifG^OTl m ^jBT TO I Wt W ^®IW te' 

’SfROT ^ I ^Hp|» »ltoPl^'VW sjfoill «MJh!e <»I1OT I 


^Rcoii 1 Hwvi '®taia sWH '°r®1 I <flil ^il^ltiu?, »wiwi ^OT3|ir M SRI^ *id*i mt<p l 
hr^ ^Plw PUT 3 c<pIc^i Rw®, ^ *ROT?f 3dtq»i^Jt«nl Ro« ‘(IfaUr ^^llOT 



WSSlR^I : *llPt$ t’O'os R(,« ?|^ d’SlR'o ^t ^5 '®lt<p fl®*llPl ^f «'«’slR < p| "^OTI »*PR 

^Hp^fb fftOT OTOTIT ^ ~^S ^5 OTOT?T fftOT ^<PlC6 ftOT 


^I’sRwh 




'atwi 4tfl% « 4fc®ra a^aif^i 4 a^R Ra aataai aat- i. «rafa, Rat « « 

foPlN* ej|ft<p| I 



a^ yiPt® cai4alat cac^alft® aa 


*. aaR (Artery) 


'ole*? 1 aaR ^c«i i «{j»i«(^lii aaR i£ia <qjT^s<g i >i i iflt ^jfeswja^f aaR ^iPte o-k^ •91^*1 ¥l^aflt®*|jff a^ 

^PEjPI C%a (m I 

aaRa Sllfk Ra >4aRRaJ : i. fi>SR<p| <h«iUi^| (Tunica externa) at waa CTl44 4atRca fcsftf I 
^el<p|si C’lR Rea ta# aleala '*®a fi!®R4l RRiiil (Tunica media) I 

\s. it(BA*| S’lSlaHl (Tunica interna) HPI4 faotaa mn 'ai1<W s tl <H fowl fisR I aaRaai§)a^ 
e Ifcrf^m i aaRe® 4*trffc4iaiwat, <aaaiR*wa^i ac^ a<t4ii>Ha wi cac^ caftan 

aa aaRw 1 ® v&sicaslal alia SMlR?* aa I iSIE® aaR*11dl 3 1tC4lI5'* at zHlfsl® aa I aaRa tilt « 



•ilfiaH-vti aca | qv|Ra R^$a JS& 3a1a, 



>I<£4|M, 8PJla*t « Ri| RH |vj<p\s| 


Hlfy*t*tMa Sfala I *) W* 4aRtf ^Br 44 CaW alfi^faa a^jsa 4St ala I 


4t*: ^ o^aia a% ®tt, mtm* RRcGa ailv^hH *Mat4si wto? «i aa ^paia c®iaia 

^TOf^ll^pTR *|*HI 4SI (141 Ml ’iRh'0'1 a44aa^t? C4a <4aa 1 ®t aMTt4a I 


1ESR4 uraWft 


ini 

Mmt 


«roR 


shttR^I 


RSfiteiW 


- 

1 wH*fT Sfinjt 'iy 

■ _ 
(u5fi<p| 


Q 


Rat 


«s> 


?4p|* BilPi^l 


’fSST'b.b : to tin S'® 


I4R4 «dR4l (Capillaries) : caPl^W ijC«W aC4t4fa^4 fliffHlR caatala I «flC4 £4R4 «rlR4l 

4f*4R4 HlR AW I <iJ4Rt4 ^g£4a aaR « »a|HjRt4 ^4*1 Rala aWT TOaW ataa 4BTI 4OT 
aaR aW-aMNla R'»® ^c*i 4Ca s»c») $.p© ^44a fo*R<p «ilRc® v lfiM'® aa ifl^, ac®u4fi» wl^w 

■hRIm^i 4 ® aica i iflwsr snfls «i'»j» v tt'»»ii i ^ v tt , ® # ii aifl?? csf\ 4w ij^l^o ^ C4tw 

5>«i i 

■Rat (Veins): c^pr f^csr 3® c^4 ^,hRw> firta 'olci« flmt aw 1 *&([ 

^Rf^ia "sirsit ^nat om. aiw 1 t^n^Pit ^taia*i^ ctrraa ^ 4P|4^ iR *(m aa 

iflat, ifl a4a *#[ ifl4car Rat, ^iPlat, ^tasr Rat « aalRala al^s aca yiPico 
'aitw 1 Rata atfta aaRa ac@t l^t >^aRR^ 1 Rala snfla 4a %, 4a l^it^im « 4a caRaa 1 
i£jcia •iil*t®w 'ij^a's^t 'Q 4aift4t aiw i R^aiRsa a)^t "aa Rat 4i^t a^ *iRaa?t 

4ca ^hRc «9 R cu 'aica 1 









^ : *to « ftlTO TOIJ 3to*J 33 

frrtor 

*r^[ 

1%t 

i. ^,3% « ^wrf^o 

^ 3to*t I^fp 

8. 3tffa 

<t. tosw^rttoi 

'b.^ltto 

v. mm 




S'SdM (Blood Pressure) 

Tf® 3^S*T OT ¥13 ^Pfc ^ »H 3C3I WlH 3t PlrtW «TC*H?T 

«mfl*IIW| H®5Wsr 'snaqt ^3tfa^ «I1CT I to5tf®fis -pt*t (Systolic Pressure) 3E3 I 
(HfVW* falOM) 33l?l3 3t VjIUIC^M W*im ^1 sKCbCii ^ssj ^ I ^ <bl«|IC^l|i|^ m 

(Diastolic Pressure) 3E3 I P«Hc»(l»ulc*ilf»n5l*i (Sphygmomanometer) <icai*i >>iklc<jj sh$&M ’*031 ^FlTf I 

•aft ^ar w Tsmtc^ito « tofciPi* m otw iw tor w to i 

x)NR^ W*t1?r <Wl^f 33%it ^ TO*H 3TO woUM ioo-Ho ftPltfHJH 

tolilltwGlfo* <Jt OT3 ¥13 « ^$3 «s<?-fco i 

*®513 : Wwra 3toa W3 V'SfM H®5H (Blood pressure) TOlim 

b^o/b-o "sn^ i wmw toim ^ok tot ^ i 435 ft istbun «r# i <rw tos 

¥to Plt*Gll*M> (Systolic) ¥13 ~*m TO TO Ho 3t TO ^ to I TOIt*SlPH> 

(Diastolic) ¥13TOTI 4$ ¥t3ft?T TO Vo 3t *£RT to I 4$ ¥l3ft *hPHTO ^ to?! TOTOftl TO3 
Wlte TO I iJTOETO TO¥tC33 3t<to35 ^ilRvilv® 31 -llvplvilvo m (Pulse pressure) TO TO I 

toitoo ^*r to*to ^jc®sr <4oa ’tispr-^ to 3f% ftto <to i toto <t>4^ ^ m to 

to 3?ro toito ?rw ¥N tor to to i 

^ TO¥t3 (High blood pressure or hypertension) : ^ TO3 ^l^a<p R.C3C3 331 TOl TO I 

to 31% to 3 ??to totnft to ws ^ho 3tror too c^ « ‘KTOiQ TOto cro to 3 to^ 

43* 3ro TO33itft 43^ 3to ^tort?r <?t*totffo 43 jwi 3rot TO3if totot i ^romt « 
«MJ'o»| 3TO 3*133 TO31 W 3$¥f31 


TO-h, ®rHto>M **r-io*r 








&5 rn 'b*llbt*M W Wlft »mar CT "5M ^Pfc ^ ^®fi7F ^f I ^(Isf <£E?T 

c#t wpiff tos im ^rr ^ i «*tcwr 'ni^wm cwm ^rwm't^Rm PicjSiPi* m i*o <mk 

Mjiiii^^ m vo ^t i£Rr to* mm ^ 1^0 *m tow *m ^ ^ 

' 5 dwf ^»tw &6 ^ i 

W ^ jFJPft ^SUfa ^ «tt^P : ^Hf ■Stt &5 15H Sfl^Tf ^Htlil top (Wt 

^QTim ?l¥RHl C#f fltfc* I ^t Jjl^R<T> (Tension) C#t i^H ^«Rf ^Plfcm 'mP\ ‘W 5 ^ 

top is$m wm <7mt <m i ckm 'srem c#t ms tot «ttwj wt« pR*j^ toimn c#t 

C*lt®T 4^tf% *lfalCJM WlJOTSf AbmiMlU»1 ^t M»l«C»fc«IC*M ^ ttofr SllWt top H35M (T^t OWI 

» W GW (Eclamsia) « c i TOsa top (7NT (7m I 

top wt: m\ wt\, tom w mm to* m\ swto wf i ait mw 
<mt, m&& mmr mt, ^ WF$ « ^®r <mm wi ^^5 cto to w t®i ^ 
swPlFBr en% ^ftgt ^ m <smv«m *itom tlto to& 1 

tor mmt: wt mm to to pti mt ^?r 1 wt mm otto ^c?rs tofc 

RRRR ’itocH *ii" , v S vsiM <?m\ ^ to mre ^ 1 mm w ^*tw i 

mrnmm <mtm im tor mr ^rr 1 


Sib S|f^sl?f : Set? 3 ®&|c^ SfS^lcsi SlS<p| TP®f 'Q H I 1 <P—Ji*qRr 'Stl'QTTl^ '®l'»3l J 1 "Pfll SI&vs> I cic^fl 'Q'Sf'i 

c^r mftto 5 ■'il^R ^t ^?rr gn^rt^r 1 ^fr^trr sj^«t c*?ct <?rRsr ^&i>q 

*pTR WM «MI ef<R I 


^■srm c#*!^ w (Tsmm ^rm w to^ w ^ m i 


iw»M 

■siW 











wa^’i^st, ^iwt, wi ^ irnRTm w#f w "tnm 1 csrf&r phtoi o'sm 

^nwt, ^ ^stit, *m<a ^ ^ otq^ ^ojtft toi^pit om ~5*m &s *^itoT 

■?im 1 »n (mft «i^iiS) ^ cw <mi SfBv» 1 

WlC*IC^5«l*l 

WlWt^MM (Cholesterol) : (TPRTfCtoM ^CSjt^ (Cholestane) <$& 

rfH 1 ^ 23 % snto c^ma ^im 1 C4IMP&MM ^m 5 

^n*ow im srnif^o ^ 1 to si^m ton^rto c^rr trm 1 ^ ldl (Low Density 








##5§H 



Lipoprotein) RRt RR I «|WW TO RRN dRld*1d*Gd«M RW TOI TOR 6 # «IITO« Rd^ <\o% LDL 
TO I Rjfil tow 4$ *#TOR ‘ s tKNsj <R*!tRtR I Rd® <nt^4RRt HDL (High Density Lipoprotein) 
dR TOR 6 # TOT dTOd^dRM RRt RR I tolRTO RdRR HDL f<idRld*R ^f% TOR | Rftto ^toa 
HDL LDL-i£R $<p Sc*i>l R 5 # Rlc<p I 

^§hl RRdRR toltdtoTOj}1$-1slTOtT5 (Triglyceride) RRtRRI ^ WlWd>5wRTOdRR TOT 4RI 
RfdR tfR %ro TO i 4 wto rw sflTOR ^ mm to i rw tfro 3}it;-1slTOt® « 

wiwt»5«H ftto <*# wH tow <?HtRR i |i$-%tri^ tom r# tot RtoiRi^i; 
ctoM^toto i to|RRBito <m dRiwd*5dRid«nTO*f rr(#?toti 


(RstWtodRtWR 3TO 

t^dRR illR 
5tR/dtoftoldR 

W^ld^ RR 

SlR/dtoftodR 

LDL 

i.'bV- 8.<h5 

S.'bbr- 8.<?0 

HDL 

o.^o- i.8(? 

o.bo- i.'bb- 

w.fa. pI , 

o.8<£- i.Vi 

o.8o- i.<?0 


^to ^ntsim dTOt>5wM $*ito tom tot tor, fiN%, 1 %rrl ^iwito# toRTO 

toR ^R ^dgTORT I 



rs$ 'srmrm crodtoM «n to ##3 tort*# wm <rrt otti 'smroiwroito 

(Atherosclerosis) WRt RRtR TO RRte R? 'MlbMR WtR*lt TO RTR I TOR# ^RTOR mm 

wro rtr i ^ttoR Hrrstor rtr# to to dTOstom to^ to RRto R^mtdR TO <rr i 

TO Rd® toldSfdRR ^5|TO ^TRd^R dto to RdR RlR I *hto« W TO&R TO RtRlR TO TO ^ 
^5R^o RR I to TOTO TOtot (Angina) RRT RR I TO CTOt W# to! Rt RR# 

RtTOR Rto W RTtRT R*R RdR RTR I dR WTO (?§# (Stroke) TO I 4 TOR1R ^d*R>R ^RlRt 
dRd® TO I TO R#TORR R#to RTOf RTR# to I 


c^Icrc^crIcrr 4l®f- 'S v h>|R's| 'Q 4P* 

dTOdtoR toSdftR ft®# « TOR TO TO I 21## dTOR <#R#t (Permeability) ## TO ##3 
5RT# dTO TOR Rt TO 2RR TO I TORdTOR TOT RRdRR 4RdTOR 'Q td%WR #to» TORT 
TO I TOSdRRR S#*lR RRdRR frotoo dTOdtoR RTRfSs RR I dTOdtoR to ## TO I ^tftdTOR 

TTOStR d^lWd-^MM (TO I'oGIRm #’#fRRR| todR R 5 !# to# I'oGlfvH dRRR, fefclflM- 
4,#, t « <# #TO d4id«1d>5d*lH TORR RR I ^tRWtdRR Rto#oR TOT dTOtowM TO#R I 
dRdRR dRR 2#dRtR RTTOR TO dTOtowH RtoTO \ 

Tor 6 # ^rr sRlto w Rd® ^torr cTOtowR rri r^ r?rtor Ir^rr to i 

tow TOTO^T ^RRR TO3 to RR# R^T RRt<! RRl Rf^sR RTRRR (RR (TO ^RRlto RR I to 












ioo 


#qto§H 


?m CW5 ^St V0=1lPl«l Wt Pi'S #too Wti ^ I C^IWttolMil 4 vo«i|ft$ ^ W 
to?l% *tm (Gall bladder stone) ^1OT *lto^ ^ I WJlC®ttol, ^jat, Cirttft <4^ 

^JHWlAfl, HWNI^, wmtotollil ffitail ’itot't *o-voo *1% 

TO I «H»4lc* CT Hjpl ^ (Fatty liver) TO ^ I 



law ^*1 *lto to TO«H to 5 I JJSfsT ®TH C^|f% Q^B TO^frtf, ^ *tfk<J 

Wl (?^o TO*ft*f mto fllCT CTlCTt TO? ^ sTC$ 2im TOOT ^ 

wsft^r wwi TOpf^tf ^rtowffc toTO m toto^ i w 

"tffeJW «lto«irlil ^I 


TOWlcq* t®totot (Leukemia) I faiSwtol ORS3 ^twi fflw '3RF5tto 

TOtm cf* TO^to f^^iwi wot, ■*siw sfcot ^ ^ ^ ^m, to c*^ to ngi, 

msm mr M, to« now cerium tot « t $?\ ^t, to ^r *tt «rm $s©#r <?nt aw i 


ip *wow PKBwPim oNt to i 'srtototm caM^o^w wi^s «waw wnt^TO, 
tom tot to wwwtw ^:*rr i 



tos ^srcto CTioit tot to w*tfl» TOm toot to sito to to tot to, ^ 

^<#ICTO CTO tot ^ | Wf >llMl^WffellH t i W^ 5 *H 'SW 4MHI3I <3tN<tf>i>i ^iw 

^tEwf&m tol TOttOTFt p^t %"W WBT ^MHlS (Coronary) TO*Tt%J *R?Bt <m05 I 

toto 'siRtteH «tokto to<j>$ tjs&ro wife tot to <mtro ^iipt cto 

ow i tow to *i 1 S 4 *im tow w wfa; ^©m ^nw 9 iPw *i% ^ito?r ^r aw to 5 #! 

wc*i ^*tr' 5 f^ w b*iibc*i ^jWff ^PS? wsn wr amfft ^nfl»ws ^?r i 

^»5rH W?r ^ 'SDlto ^ So-'bo w C«HC4stl^ ^ ^t, ^R?t^ CTO iv ww ^ft^Q 
^ «IC»t «II^Nl I 

^ Gnaw ^*rr or^r <$cs tost swh i wwm cwt «tto *m$ 

(to^, twflft), (^t%, to ^t to^ ’Utf^f ^ortf^) ^n>sTit, wlwm 

<#2^ ^t wt ^ caM owt to i ^ifl ^n ^ot*tt, ^toisi^o««c4iwi wt ^ 

t^ 5 ^ i 

catoi^ wt^ : ^ ^wt ^ i tom w "sirntw sv® ^tr 

mt sin(5|4«oIm <irt5iPivb wfitm fcwr c«rw ^n ^tr% to^ ml mmt ^ ^fto cw 

•tier i ^j«it '5r?^ s|5fl-« mm ^o mm i c^t stb^iM rnmo® w « ^ m 

•9SIC5, <qc®1 "STS St^M <PW I 



^BRSfin 


4mhiR ^tcam «flw w ^nmta i 4 cam caw aw te Pma caw aat aaasm, atw 
«W>M flaaicaaWalaI CW- SaaHatamt'3 Pli|f5)vo arlamamtattfBT, afta^aamt, ^ftst 

^p®t « ata^aatw caft caft amt i tfa^ amta at am, «iwr amia, aaamjf amta, *h>g^ ^ttsut ata 
wean 



ama ^(a$ ^aia mtw cawt; ^m ~$rm aasr amt ^a*ca ■am* ^ta *$ ^ aw P#£ afro 

aawatwi ai^taa %w $,mtan ^faaa'a^ts * 5 ^ i ^m ^a atata waj afta^ #aaatat (Life 
Style) « ataj ft%C*m mtm aWW I *TRt aawa C®a at ^§ta ataj ^^JCatsI '4l<»»l« aflat® 

TO I awa C4lMC»fcwM *HplC&« Wft® g|R>a*a<l*sl ^pfc W ^WOBf ^ TO atW | 

*5« wat (trw faacua Hmt at fpw atataa atro caw ^Pa am i wr ataaswft fasjit wmPw 
mtam « smi% caws ^®ta jmtm af® a# ^a i ^tam 'W warn RwiIBwa Iwiamt aftem w 
wfir awt ^acaPta to i af$a* ataj ftaibwa amiw ^pa am rut i <m »{RB*iSt ataj cw cm, 

aamt, ataj sma«afam to, af^Pta amft^ aflam ■am* tfst-aaia arnica ^*r #aa 

ai«amtami 


<ll'®^ (Rheumatic Fever) 

C5$ai$tamfla (Streptococcus) m^#caa WaW 1PWI% 3am, ^Rsf^ Wtaa* ^a, EhPh*M 

aam ^if aatascfo wiw cam am>^caa ^wacamj wr i atamw Pfjaflwt; 4 catwa ^amma^^a 
w cawa TOa* '5fta^ ^a, facaa to i ^rf^afa 4 catw <j%tca 'maw at3 ^r, 

^acaPr ^rri^pt ^t ^i®i^ Tj^sr^r *it»r©£i>vo i wf ^aPr® w arm amw 

w ^r at 4a*. eras ^ a^n«t rsct Rfer i 


cro ^ cm ■“Ri® ^ ^ i aca gm awta cw caca sm 


^fafant, ^t%, ^«fiw, c^tam aaiaaca «r ^®nfa caar can ^ crnca^ ^ft am i aaa^f 


aaca 'at^N^® aiat, ateat ^ alacb a« caar caa i amfaas aatca «a cam »tai^ am? caw 


cafatalaa wtfm (Penicillin) ^aa aataa^ica acatw «a caiwa waa caw ca^tt ateat am i TOa* 


c^wcacawa ai^ aaca at c^fet a% t^attetca caf^Wa atata aaM caa 




io* 





i. 

VS. JI'®<pI*W •9'S 2il4W 'Q f% f%? 

8 . ^tW "#t ? 

<t. ^5tn ^ ? 


i. ^^i 

153 m Ufa cw afoma ^t ^ 




*t. C’lf^tf^I ‘SR^Wf^f 

*. -mm wi WBw fa»ift>i (Ws cr i terror ^sTnw ^s*r ^ ? 

wt «t. <?tm 


*t. «il«a^r 

w ^sr «w « « 8 3t^?r ^ ^ : 


m 


Slfaf 

A 

^Ifar 

B 

'o|>|fS|4|| 

AB 

^I^T 

0 


VS. dlfik-M 31* ^ US <j^ f^s -pro ? 




^.■'owPmi 




8 . 


A, B ejftwi 

ii. slRHw s« »tH *ncw 

iii. K$ SW *H3W 


1*11 


_k ■ ■ m m- m 

n. ii« m 


* _ 1 * * 

*t. 1 « 111 

i, ii «iii 


^PT^T ®l?f 


i. 






Y 



^wWVli 

«t. S S'lhHl^ ^Wlfcsl&ilintooe* steH *HpM^lWrw 

-nlwss wi (to | q«p(t «(iHs*' 'e &»wliH<p)5l &hgI3 ^>hh I R*§ph 

»1NWNI, ^ *1®^® «*TO,^ffcfi|Bt®fa^p^^5rcR?T I ®W ^ CTBTPfclJ <!NI, 

^PRleSIt, qfott I ®ldl ijJBM ®l$lCiW f4R AiHl 

SKlIlBt^lil OFT 

T(® ^1? 





*t. $WW ’llWMd ^Jf^OThS <lWll TO I 






^ *di% ^itvfH m* ^ i «fji% Rta *n%r5#s i 

'q ai% ?ui% RRii*i afrm f&'jud i isfar« , sii s w crass «iji% RR*<« siftat ^ ^sjiebs 

«ilwiw Rail i 



<a ^<rrta *ltfr tics wiissi - 


$ta *ui$1ii RRiitiia *\\m «jnji ww <flaa i 

Nl^M SprpT SJ|WSJNJt *1t5SI 

« ^iw sfar ^at® *nss i 

aHjm un-wr af§s*t« «iji^i*i RRvi« ^i <we* *Hski 

Tj<n«i'OL* , fls tnW "I’pH, ^ta*t, dR>ca , dR><p|c*m m*H b i ^JMJf n*sW I 



1 WUM CaWKlI^WlW -MtbWl <WW> Wl 





iofr 


MjI»i RRhii 

^sl CT Stitts 41 set ^ItCTWTOSM 

(Photosynthesis) , 1 5 R (Respiration) 

'=('oj*^o tj]R) flfati <fl$ "gjt 

i iflla|§hi aftfflr 'TOjct Itftor *tim RR»w ^ [ 
^d»i oft at&ut ^ ^ mmfe 

RfolllS ^POCTI *f%(T lllk^filfl ^KBW *HT ( ^’ eStt ^ I) 
(Physiological activities) ’itsItsH <7*tC^ ffies| If 

*1)1*1 ’ 5 T®te fGS I Rfoill Hw ^HT *1)1*1 H 

’ifilcscH CT?T fts CWI Slict at% »iool 

^ CT«?ri3r w CTiPTf few wwt c^i 



i \ 




co 2 


*icn?r c-twlti's HtSH's ^ic6r c*iR>c.*pi 


Ifeffci * ©lilts *UfllflW»lil 


«*BT ' s lt*fTC 5 f «iRicbm (Oxygen), <p|t»i (Carbon dioxide) 'S «i*ij|*ij H)Ic*is RR»i*i tclG | 

•f%pr sn% 'srcsi ^ dn annHsinH i few wit *fes «mn» 


■fr’WftO* WtF 
SlQwfil <U*I I 



^tS ^Tl 



tofltfe *fit>BM *0tCT?f ftt *Wt TH 



1R, WWT-fllHf** ^%CBPT« *l4l *dtl?W 

RicwT «*it »«»k«hh a&nr wn to *1 %*^ *um ^ti «Rjfep fesnSr *a ^ 

^* 1*1 Elfosl THIS'S ^r, <pc*i ^*i»i sl&sls <p1^*i »1)lc*is Ss’llii tj^ic'fi Hit*? i ^ "Plst 

’DPT *H®W p^Prifcft tiPuch cwsr ^c*r ^ftri *tfe® c*r c*iP0w*i 

(Lenticell) 33T ^|?T 'STWTPre *lilt*ts RR»iii I (£1 ^ fttF siRits«il ^hIw 

^l*IS»£ £*T«tt fey *[fGn 

$%T <tfeff SUM 1*31*1 *1JPT ^CSI *IM C*PH ^ CStW *ffepT,^t « 

'5hjWt *HPt Twm w csijR -^tq ^tfer sat*il*3l*i *UPr w i *UPr 

R(3*i*i o*it« i 

*iH^ 

'aifaceM #^T *(feW ^13^1^ S^li^H I Cfett Slt^ «ltCS ^t I »|H^WC* ^ « 

stwf tor « wr Titwf ctraa mm <tom i «wim *m% ^tw 

wiftoetwfl Rftai vicb i wr «'*1^ ^r i ^ w ww ®*p rw ««ictii*3l*i i i% otmw i 

«(I4c8m 'Q *n*ir S’llnlws ^<1 Rifeiits <pc*i <^ 1^*1 »i5.'s|9||^m 9 « *nf^ i ^ <5 S^hh^wiw 

Rt*l m I PTfeT C'llfe ^*f « ^1% tol^S|*|^\b C^W I C*f 3&*lW flat 2J5*t 

'Q *pls*i R^Mi ‘PSI 'olc*p ^1*1*?!^ sw I CT zl&*il zH^ltiws ^iDS^ts* slflji 

, 9|ftt*t*w wifi's w ^ lliw WM ctPH il^w ^*ffwsi R^I^Ih w 

^r-ia ,#qfeK^-ioTT 




wp wr i *n^ *ior c^iw c’Wct *s4|3iwi 

| "W( K&?3# f^pt: 

CjHjjOj+60. _> 6C0 2 + 6H 2 0 +*t% («q.frfi) 

jjPPW + + *nft + 1 1% {tfl.f&.f^ 

^•*vPI ccjRcw ^3(311 CWW* SS^tE3| 3W 151$^ Ci^ 5S, 

^r *rt wi^mw* w c^c& *?pw *tt i ^uw t^s-^ RfficB* piPt 

I tW5S3T^05^*1, ©g?^tir^ «d^aW’sifatCHR« fMsffi 

5Pfi ^nr 3 ^sif&f^Fair^a*$tc^i 

(Respriatory system) : CQ wjsj^fa ^Jc*u 
TjPPPf^ •tfttslft® c j i^c*ik^ 1 '5^*55 ^S*l I Rijl*iR« 

*WfljWW*e*ii ?atfi i m~ 
i. WSf’sWW 

a. ^r <w8®r 

«. ^J¥ 

8. IHHlPl 

£« Bfiviifl^srcw* 

<fe. 

<U ^WTT 

V. ♦tWlt’® $ ^tPflFW (Nasal cavity): ^^TOjapi $t*T «wfir^t*T *iiPH l <f5t ^’teswra TS^tsa^f^r® 

I *Tfa ^t HlPW* ^)CTJ ^5$f T ^(t *j?N «J3iT ^ I <m «H5£nS 

^ <£) ^®t, Wl ^ItW *Wf ^ I HlPW <SPW8)C^ *|f&5 fll, Si’fW <R|W ^^CTst 3J55 

¥£3T #fS1 

^WWt ^SW ’flPwt R»fMI I «^1tf 

*tm snStw w «*ifl> ^tt ®tpt i <*i? CTPn^f * 

*W«FS|9t Gfot *mt *$t 'Qfif® | ^~ 

sittc 5 ^ ^3fK ^FfjsrR ^Ht, on»HN% e 

«n^! 'St «£^ <?flS[ « *ft%S ^fI»C9 ^TU I ^ <Efi^S?i 

SlWf ^B! ^ < #W t^h 3It^ | ^5Hgt 

w^u ^ *tPtf»W f^ ^pra 1^*t 1 3^ « ^iSf 
^ l <isr Wf ^ aSa"t w C-^IC 3 ^ 

’fl'i ^e® *t!Bl i 




t^a= <u ^pim « i0 N^ 






(Pharynx) : ^ $t ^SBT w ^ftolRT btBI^ *1*1% I ^PTIBlST 

*tb|W#M *W<I«H ®*#«M l i£BT *W«»lrtl tpffi «]|J |i&r^|fl Iicvsl 

«I1W, 'S|W|f®r^l I 

*t*n«*tt% wsm^ tort afct tow ^sr m i wr ctort sffl* «n*rr *ibt 

«ii»ic'® tot ^tt i 

®. (Larynx) : ^ H s iRc # m %& « ^''IBf ' 5 R%» I *q*mww Tj$*flBT Tjfi* BlPt *ttwI 


4*tBtT *wn 



*IU*ICai*t $*tBt totf 'Sll^a* 




(Epiglottis) tor i wt sw c*ronmi to *of& c*n®n «nw w <n «w strain® w i 'sn^BBr 

^Bt ^ ul^fGl »q<mcss ^ 0>& OTSTI ^pbt «ilaj4 »iul»i15l ^IhHPio® sjwf ^*bi I t|»im ^ 


8. (Trachea) : ajfi* ’^lU’ilRa «(sR4a> 4MI ^®T I *ilRI^ *w<iuia R^Wrl cMw U 

toT R*9 *i*i 1^8 to >jw|c»t Rs*® ^Bt <il^i oro totI *l*tBlt ^hllR I ^Rt Stifle ‘W^JWT 

'otfiiRn«<?if^ ~m *if&® i <$$ 'ar®^ Rtfst ~m i 4 Rtto ^ c*m 

«nwi <iwcs®#r tor^ qht^bti ^%|R* tor wiwi ^sic*iier^*i to“f"^ ibt^ 

c B il*i»Jc°il ^R«Hli.<p tshls ' J ttBt sil^w c^3f <pcs BBT I 

<£. awl»i (Bronchus) : ^Pi-ilR ^3R15?T Pill'd BIW <c*i<gt>isi R<pt<r»l "5BI ^5R 'S n$jT! 

"tm R«® ^r i «a 'twtoir « tbr ^ 1^*1 to*! ^bt i •fl’twt v iRIi>'® i 

to“T Wt^ % ^ WU ’■TNT SMW1H R®® ^TI <fl»k<rlc^ *IW ^T 3*^®^ ^BTI ■flBfW 


fe. wi (Lung) : 





^ tot ■git ^Est^r 
| ijfi* ^tC0pr »jt,'o| ia»i 'Q c^N 0 !, 


°lhc& ?IC9^ I 


^t^ *P1*P1 


f^PlW 

?i®iirawr 

^ hwhiB flat — 
a^H —■ 
af®w»r —_ 

v 

tt|JWFM|5 -r J r ~ 


'si1%icbm&* sow awr 

- ■■tNnHlS «raft 




^ruvw*n^ - 

■>2?! R«h® I ^ 'SlW Rn<> a^T «iN*? 

«I<ft '5(1^8 | ^ 'oicera 'src*|j <£Rs gRs1?[?PTl^a 

to hiji&hi '5’tfir ^i?t ’tw 

^iiw ctot tot »rt i wm 

^ ^ ^H'llR « si'S'ilR 


1 


■ 1 < 


•*hct 



^Blt «IJWfMW (Alveolus) I 


fat: ‘i.'s ^?t 


^tRtot ^ ^ «tlt#N ’iwitoo csittosst iir®t i WN to ^ ^ito 


Ailvsliilvs nms to i ^ptR tostt m 'stlfft 





^Wt^SBT W^LCIil 'STOSt 'S *tBl 'Slip'll 'ait'lR ^TI « (I-^Pl"? *ttat 






JoV 


<fSI ftot *tJ$tS RRta 53PR a0» I 

«p!i*— i i *5^5C*i3 fSil 'sfW'i *¥0T ISl^if I 

s. SSWR? (DiapSlifagm) i wf^s e ^nspwra ^iWift nB*?^ 9 i%^ W^ft adI «*# 
RFtatt SER I Ifojasfli 3K?lfR5 1k?&8 ffo 5 ? atCS, a'dtHS&WI aiiH^SH *Hff I 

^ s^lllrar ^p( torn to « a® asd 1 a RtW I TWWRt sf > 3 (Pl sRpt 

*IFmaBTI 


iftfau 1 dR &trm3 awnpit cwwsif 

*H^pht ftca rtlat atca, aa? aaflh* 
atw i wf aiar©^ Ito? %s 

it 1 *® ail, ftPfm dlfca 3 RJC® MtESI 

ItfB* fcowi sfeti aptatf i 

HHiB* &os«mw ^stc*? f^RitNa siddf^ 

« aswr as i wi w^dt itos 
faw cats aft « sFrtH^ ^r i 

aisivn ca^ ctot alia m*t aca 
StS, W! 1%TOBT St^it 5ta 4tofl 

"alp tstot ®I8 apr Wl wa^tas 1^®?? 

« altos Rds a^tst ^aj a^ ail ^Ffpst ftot rsew ssd aaro ai^n ^ dfo ^sai&da 

*WHt* ^aStS eMlQ 1 ® S$ | W*OT^¥i 2J5fl®^ ^Eff toaS 1%m to SlS «W R&NH 

3 *sisi^ wmto Itot atsa i «[to ^^cas few all?? sw cscf ala, wi 

aif*r*^r sramt f^ma^Ea aito fNfo as i *ss3iEs am^sad; al%tas^ aFwtf saw i *afet 

I 

«tn% i anflta RR^s as^ ^Bicw m at% ftfrssw ^Jiss i »af& ia® « 

asat&s fs®® atui »5j^s ^%ada asri ssi aat- $i%^a cilsa 'e 

wf^aart^^jRi 


SR*pi 

STSRPT 



ISsr <\.8 s am «Is^aR ass 


^1%wa ciwr: a^a *iw altoia aiHa a^stw wi¥ ses sjph i w$ ssb? ^ 

'atwssR 1 'ssjs? ^aHi* ^tc¥ at i »aa af ad dtl^ fw^Ratu ftEal^s1%??a atsa a^s 
ai^f^aKStRa alaa 'fa(5 adt® 1 c#i ifea w i ^ dH a^a a®SEa tot #gss 

'vts i eaca w ®tltop5ft maa cat aHam afton *Ma usiw at af%^5s w ^or i 
toKr 






loi 


SIS I fttUltJIlRH ^ ^ Bitot'S «T|W I (il^lw SNCT ^facetl s«s»i ® iBf i lPl4>l 

CTlSSOT SlWf ^GM ^ft|OT*T il3w*M ^TSRT Rj|PlR'S ttClNHlMj 'H'BHM 'SM'SHfll ^ ^TiPIt- 

■^fT^c*i3i ^t ^aoi»rt%«f5r « ?rc®sr tfds iKfwjs w ’oiI^wh al&Hls ire® stc^n toi 
&iw <ro% ire® «(Hibw sresi ^ns is ire® ^reem ^siw ifom 

'SlftCSH S®SC»I it%^J6 SiCS CS% W 'ifolOBH^ fo*llCUlRMS C%5 ^<EiS W& 

^*lfll‘ C%i i&i S*IS I it «M0HQflRH ilW iHfrel fllw iBlflW iSJSf 

Rlt^ *04 iHS I 

1%cmicMIR-i + «(B(cw-► 'ift&wiQllRi 



^i%SR + ftpflanfaT W"nt ctoD 


S® CRISIS iS ifaWM SSS SMCT Cfllfij* S®*l* l IS‘lS ^tSS*t, toPl^ilPlS SttflS 05*f 

<f>« ‘iPi^it'o siesi ires i wwics *iPi<m <stw cm «flssi w*r ires cmc* c%*1 


®l% 'b|$Bffl|$ i 'b ifiti*H: itiJ ^BH RI&Sl CTlOT i*t 3 i Wt SSI 4 $ Vbl^sfflftjb SWCS 

c*ph «il<w c t c®ff <ks "iPi^ic® slw*f *iPwl cics 1 toR<wlfts anfter ®si ^ks s®sot sttsi 
®csi 'bfonuftb m9 iftNfett ^cis® wim ittrcsr *fiHiflj* ics ®iw, c^m 

Z^PivilR® sl^R w*i s>«i wms sl^w 1^1® ^s i 


®l®-i : ftJitEiS ilW 1^5 iJltflS £t^f% «ShPt* 
^•faii :'*jf& CwJfMiS, 'jib dlf^WS ii ® *MS ilR I 
*N& : CB>5tE®S 'qipffrlM '^CiS ilftfa® 

^ISiS iM»IWmu ’STC*fT «l*l"1 wlw sJwH TO I OS *tq 

csi -i*r ijflj ijiis iift ires i (Sils i*i ijf&s ap^ 

cwlqta Kiwi <MlC® *lfwi Iw'Ofl Rcil ^Pl 

SR®t 'S 'ojM < phc.'s 3W I iff CTW>® iS ij<H iflrti 

wiwt i^s^ RhI *ii> i*s i ift Tjf& c.TE^ftvBow yns 
ilf^ii wlwl ilsh'i'i *rf ’•It'S ww 'siIs® iff wcs*^ 

<«w m i 



1®3T *l.ff: 





i^W’rH : *w ^sw oTit'o ilw CT cB^fSScss I« v ©s l^j^h sl^ dwH ^tsR»i PT qsilw 

(5CTS ilPt) ?R '5m PlUl TgjFffi ilft TJjPW ^P5f KK SOT s»ww I oG^IU'B'qrDs 'SpW 

itf^ aiitis »io*i% ^ s«ic* i 


15piflw 



CiWSPS Pits I 


T5%srtt®s il^ii im a^fr ^ ciw wf% iiw i , =fis *iw slim sups ftsim ^ ®rc« p w 




iio 





wfa cuff 

*m 1 «■^ji4cUSaisi ^K*t 4 RWotw ^sw ^ i 

?m wst«'spn^Rsia ^epr rrt <aW c^tt <?m « w^H ^ i ^m*t 

MMfl^lM ^Stf, Wt, sjfcxpl* « Rt^TRot^ WRt «ltWf ^rfN wot 
’Bjpwiwf ^Miwi^nr i 

CURT ^ tt 9 # (Asthma) : ^cf ^T ^BR«t ^tPf ^ I 

, ^tPf \g ^ CRI^ t! 9 # C^tC^m ^ ^r I <4^ ctfcttfr ^t 

#^51^® <att r?t i 

0*R®T (iRlfW ^ (fc#, « -Sim, ^ t^o#!), ^ ^ C%rf, ^®1R11%, c^ 
^oJif*r tR ^ri ^epr sc^t ^rc®T tM# ^o 9 it^ i cwm rwer© ^tPr <^ 
ti 9 #^©’itsai 

»j : %*R *it^a ^t ^ 9 iQ<i'sMi] ?m 4 eit*t <?r® m\ 

a T 3 P c t 

- ^ <?R® ^l 

- wf^^rr^^i, <#fc%r^Rr^, ft?it ^-?im i 

- GTtf COT COT (Re^ C&^r ^RiT, <£PR?T ^F?T f^©<T ^ ^W< I 

- <H^lPnvs ^iicvol «||i|C«H WI(Sl%C#f^^l 

- ^llc^ ^R® ^*Rs ^fW ^<P C^ ^ I 

- Rr^fWo^«ftw ri 

- tR (R®?i^ en% *man -« i>i^i feve&M to i^4^rmi 

- <y|^) , 35°i 3.csi v lo© I 

- fi>fWi!*i «q aw r”^ ^jr rt i crrr <Rtf t^r «itti>i«w rrst i 

- <?m *irj <rer fws <xv5 *m <R9|M ^ *ms\ i 

- <R>M feffit>M wrf $Wt% Rl^ ^ ^ C«^ fi«F5 «tm | (?PR- 

^ffljtft I 






'IrHfass'H ^ 

- •aisrf «i^iS) <?m\ « *ircqm ^<m**h ^at i 

- ^t*IH, $T, ^TMt *IM, Wilt ^vojlfPr Wf I 

- w aito wi ^fj *rmtM i 

- < ito? , r^f^ti 

- «4w«i w *rfca *rc wK ’ft^lW ^gt I 

- tfl# <31% '*1toMd WW >M>|V|*1 *flW ^ gffl 'Q a«ll®Hi|Co1 <im|g Wf I 

(Bronchitis) 

tl^ 1 % 1 %^ «n^o t%ftoo <utgsf&fg?rtg w^i*^ gwi35JU»i ^ i -gjlgsf&toi flifNiar 8 W^ 
i ■%ot3foo ^jii^tt W® ^iwsur, iiet «tmt « ^ih 4 aw w *hbt i 

dwftjta 4 csi^t^i^ho wfi ^n^t «nw i ^t«n^o fat« gj%gi «q aw 

c#f ^l^ho ^ | ^rtH, '5WNM '8^4 CsW «MT ^t I CWT- 

^*i»rNg «piigiPr «olaw Mfe't i 

■i^H 

- ^lf“l, ^It <3 *<jh<p^ ^ I 

- >> 1 »^ Cdl^t d&'w ^T?ft '0|^'9<^ <KS I 

- ^ ^?j, ai% $»imui ^ ^jw ’firo i 

- ^ CSfffs *HBT ^t I 

- gstPfer to w egg ^g i 

- feWfeM Cglf I 

- csri%^ fcgret« ^ hw i 

- wr«?|gg *iHig *it y ogtM i (?m- *uw tj 5 , ^jn i 

ail^wW 

- *JfTlgtt%« *lfg£ge*l' ^tW gsgt t%T® I 

- ?\%gt <7M 'SIWIIT ifest gt»ltC*f PlftOT I 

Wwlt^lt (Pneumonia) 

R®wiA*il «awll» oWi ^oif ^ 5 ilet 4 aWw*Hori g|*r « ^l^fD>i M •» ti^t 

CTW RiBwiRm wof*lT^mi f^'s 8pg«#«a^'»ibiN4GiWi 







m 


®la 4 1 : R5c*)l^h (Pneumococcus) <ul®fi>Iaala 'oil®*10*1<4 cam ^a 


- *ea*ec>i cw wt#a ®aa aatf wca w ^ ^a i 

- caesaWTlait am caPt aja ^a i 

- 'S^atoa^aeaTawmt'QatW^, illaNa^laa^aai 

gif^m 

- ®maaaam*f^nf en%^fttotawit^ti 

- Wl « «BR ^toa aiala aTsaleat i 

- caPt a*ca aift am asatear i 
zlfawPt 

- Pt% wa*eaa caa at atea ca to >i®<£ ^R» amt i 

- ^tata ato* a*ar i 

- aieat wiff *jc^ ww aarr i 

- onto a^ta ^ atom amt i 

TOT (Tuberculosis) 

TO ato© <1^1^ WW CamI MWIMI CTI^, MWIWI TOa 4 Cam TO Wft® ^C® atea I 

to ^ifta^ ato w, ^f, ati®c^e® at TO*TOa atoct am aea, ^ to cmea to cat% 
atea aaaia caw aae®f ^w® aa i «ra ^eac<w ataat to ^a^caa cam i 

miaea aiaaftr «qwiM^ af&a aa i to cmsa mwimi *nea ac® atea i caaa- at®, ^Pga 
t®rifa i <mea 4 catcaa 'roaa aftm aac®r ^a wt swr ataati aaa #am3cat cmsa cam atataa* 
<m® ’lap® a*ca caaca* ^r a*ca ®aat ^ cateaa wt jwi ata i 

®la 4 1 : Mycobacterium tuberculosis *il»i® 4a 5 aac*ia ajl®ci>Rl*ila '=m l<g»*jc*t 4 cam aa I «i J <iNj®a 

atom aaaia asaeacaca cam #ama tola acfri 
cstmtor: ma®ta atot«*mea atalcaj 4 cam tor asaram i 



- cat% ame® atca^ ^ro® <ro® aim ^ ac® atea* i 

- atTOt® to a*®te5a caPt aaa a^tPr atea* i 

- a^iPt aa 'aaiamas ama^ a^iPia mica a^ ala i 

- ate® am aa, tocaa fto^a mica i cacsa ®taaistt caPt ate® at i 



- *i#K «caeBa %st caat caa i 




- 4 att 


m i wifaw *b 



aj&m 




- gji% w 9t tp® c^pi^o 99 i 

- cA ^RJ 'Q 9tWM 939^ 9Nt I 

- f^wH <tm wvm & 9 «t cw ^ 9591 ^ 


- 4 9tahn» C9ttfi9 '5fm e t cs^tt c’If© 9w W afwi*r^ RRfsr fiN^t cwth i f 5 ^ 

i 5rFW *& ^ ^ toij 4 Ifor cwm w?rt i 

- ^vjiw ws -f^%3 fU^i^H c^ 4 flfct <nem 9mt ?ito i 

fi^§9l?l, <4 ' 5 fl£9 ' 5 fl99T ' 5 Rl^ ’ll^f^o I 4*]M 'amblfa* C^m WTI Tffcffl 


CTWfooieM s&9m 49 # <?m ijfi>, ^ cstw ^t<rf& 4«K9 c^m 9tw© »i fas c^m faoien 


<nw I C^tM 9* 4$ fawt Mj ^bt C»lOT 

^ wr fftsm ijRJ 99 i 



C^ faoleri 9»lffo «ft^ 


<wW9 c^i^q 


fflratwi «tt99 c ti9c^ft c*ks fa%^ %m 

ol^ItJM % 491 t«t 9tt99 ^ fBR 499 faf 


^1$9PT 9S3l*rl9 C9*19 ^R>W 99IWI 9*C9I 4 '*fo9ll<>M % 491 $<* 9K99 ^ %9 499 fa^ HHIilfl* 
’IhKf ^I<5 ‘Kfl, 9t C<p|^J fa»l«r*l Puia)^ ''jf^ C2ftfl>9 ' 5 T^ 5 ^IhijJ^s <K9 I 49 <PC®1 C<?W fa»l®tc , i?l Plfiai c t 
99> 3,Cil 919, ^R> 99 ' 5 f^f I «IC*i<P 999 4 1 ljT> ter*i C 9 H99 S G<Plc,<lsi I®tC*19 9ft9 4 •9)^'© ©,C9 ^TRI 491 

wiwm fasrai'Wfl' cafflJsT m w <739 i 99 991919 

991*119 49 *ft 9191 ^ C 9 W i 991*119 99 tocsi, ^iwr, ^w,^®pT,^w«i^OT^raimwf^M 


^RipRl ^HWS (Lung cancer) 





■sr:*u 

rNwi 



c#ti 'sfmtwii c^»t ^to?i ^jmt^ 


99 'SIHJ^M SWH Wffa I 


- ^'Q ’ll? 


’Its* 4-SH 95^?r (OTH- 










w 3^©t *nw ftw ^?rr to ^ffi^tstrowTO, c#tf^c^ 


«TO Tf^f^Tt ^5 TO I gfMf^S ^5Rft?f (?p^ o^C| Sf^5|*f *ftt toii- 

- <rca t^r ^ ^tot i 

- »«jTO, 'QW^T^ i 

- tt^, I 

- toto awi$n?*i ^ R&wiFtai tot <^s -^m \ 

- to® tow 'sf^, ^%®r, cro^n #*r wt tot toqtji, cron ottot i 


2TNf^<F» ^toto 4Jhici« wst to$bri «rt %?m tot, ^ tot 


slt^VBr 

- croro wlflpHt cro c*lw wtroro *i<tM efer i 

- aw ^feiw to « wcsm TOW*f ^nft tot i 

- a«i«rw c?fcm crtsnPr wt tot i 


zlfawW 

%*tTOTO!?J TO®, TOTO Sl%alTO ■f^f^o^Rlt C^QKt CTO© TOST TO- 

- « win to tot i 

- to©TO toto to tosto i 

- Piiifijvo toto tot i 

- *iI3wi s 1toto TO<i*Hfe to®to tostto to& croro i 

toto SAMisis, t^RuMom toto?t toi toto toww TO«ro» wt 
4M«ri ct, toto “Hto-*^ toto afroro toto i 










i. C^t% 


\5. ^4l$fD>i ^\ ? 

8 . 

e. foiswiftiii c*m?$? 


hm 1^*14 aftf 

i. WGMWt^M<?K I 

◄«tR4ibR *ftf 

i. %M WWt Wt 


’t. s?}fil*q» 

*. fcfikcn »B1% RFtoui »ii*wj 

i. c^ri^r 

ii. wR»w«l 

iii. ^«ra 

i«ii 


^Jl4tUfil4ll 

csrttofmr 


. ♦ * * * 

*f. i« m 


_L • • • • • 

n. 11 « 111 


♦ * * ♦ ♦ ♦ 

l, 11 'Q 111 


-% ^\5 « 8 ^ 21^ ^53 *fle 
n3«f®to ^RJ l^ot \b|tf IGM iSfWW^ -m I 

w wrr i ^rf5f% ■^'t *n<n?i <3 *ttw# < #srf^ c t e*foa i 
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^.iWSPI 





iifc 


8 . 

i. ®HnH 

ii. <^R|WCH4 ’’ItW Rlftm TOST 

iii. %ft<wil$b Hflrt W 

flWWWHlB >il3^? 

i«ii *. i«iii 

«t. ii«iii i, ii «iii 



soys ^rT^CST? 

ftfeil ^ ^plUT? 

*t. P ifffi'TOfra d&*lli5 I 

*w>i RFtoGW wcjt P « Q <*iw 'simejm Sma Rwfl! c*ftM 'ilifllw Rcflq*i w i 


*. Wft « erlflH «iW*r *WI Pl« ^(l ^iPr«« mjhj* 11*11134 CSWfir 

«MCM ^ I 'bfcflUl fal&jJ •SN'-ftSJt’flai *BT CT fltrtPW TpR ’STOWlSf 

R'Sl'BH Muni'S 4.UI I «i*vRm» erlRu'ro (3TMfl> 1 =r» p r '^Jt'e ^"3f *s 

Rifats *ih» ■"pwic^ I 

*t. alcHtis ww.cs MR ^Iwlcs 5}j?l*i ? ^JNJT^ir I 
HlPfa« erlRcrs «M 1p«1 HWJ RdN3l '9fWl»f l W*»lM ^WRtS*M 4d I 



tfWIfJfW ^TOlT <MUlAf ^C51 <*|W SMtHWfl 1lSlflf§l*l fl^CTl 

ffll*N C^CP «tl£f I d-MlilPto foill Ml W(AA HMJ »l*lliW4 I ^IfiliT OTC^T 

I ^ttjFIt C*tEf (3?T CWflt '?^l < q I CWT- ^»1C*W ^sj?T Jjlf If C5^t 

<q^ <p|^*i 'al^sil^o Hlsls^'l TOl Rtfl ^1?T <£*1^1 (SlCf^Ef I 

f<IJtW CT^ WW H|$dJ|GBM XllTSvs ^J «|rf1^ l^fP'R « ^Cf?f ’THf OlW *1 “irf flWllHl fiTt 33RTCfI 


4 TOfir *llfr ClM f l»lfll- 

• 'sfl^r a5*r^jNJt^src® *ifcrc i 

• QI5ST *WC$! ^STf W« *|m I 

• ^wi *6*1 *s <|*Nt ^*sc' 8 'ilfl-s i 

• a ppw w (HS 5 ^ *far« *1* «fai «w «tia?i 

• «wPH«ijffl*iCT ^wsi ^jwt i 

• ^cf *tm 3tai*t n «fai <ww i 

• Rf t*W *1^*1« W%J <tfnl 4dtto %K i 

• ^ws ^I'SlR*? <i«tl*i sNt« «lahl^Pn-»isi 'qPtal <uHjI Nest's ’iisw I 

• if ^ ^iwr i 

• »jjn*ilPls c 3 W *6 Tpf l*J ^sMRT toco *I 1 ?R I 

• ^adtes 3*nh fac« *r*i»i» P^ds «n»li> ’"lynlH <pl«f <wk» *1151^1 

• ' S IH^ *Q ti^cin Ida wi fQT tSR?'® •wit'o *t)?|^ | 

• *1l*llffcrf *1tbV*H^I «MJ Util'S* TfH dl^M fSTC® •IHfI 

• 'Q ^flilPts ^M'il S’!*Is J iu>' 8 *i's| ■'Mt's Pwcdt , o(x > 'S w i <psn« ’lls^ I 





iib- 


erhfowh 


ewi^jwi 


am *piR 
am foil 


WM »|H<| OTC^T ^SfR<f Sl&Sl TTtST '5JT*I3CH ww R*1W stffrm ^‘"IsJ 

’IiKRctI R^lPh® i tic3$ 4 ’ 5 R w r *iii^'»jc,*ii “tffer c<plc*il 
«H0© -TNt OT*lt CTO, v ta<rSk'» ^fBc® 

Hies I Cfl&*1'8C<5S "Sfaj&H PTMS Rul® *1*^ R^lPh® ^mi CTO Res 

tit^s "H5ls^§lii wIjkiIhj s , pI <psI TO I HSlws 'suRR® *tlR, °is*t, 

CTO CStW CTO TO3T OTTOl 

■*TlTO wws «n>*i , °H ^pii ^ I ’®tTst m<F<p wil 

GIFT TOt$ : GIFT «l*rrf TOC® ^l®8 HlWilCPrt *lfS® ^J TOlfos fm 

, *im croro gift «M ^cro 'sinucsr 1 ^s cro to*t TOro i ^crosim 
*o ®ft frltoft w MlR I 'FlTOJ *twj ^ 

mPlw, taftR-i« tocto »iTO i $®sitc^ ^ <£w tocto tor* ^® v * i * to* mi>i»*i« 
TOtefa ^eto toi TOfSfo winter ^ TOtf ^cro «fyst ^r« toi^ ^ 




ff (fo«R) : tlHWCM GIFT ^TO TO 9 !! ^ ^t 

fasft i »ih«hcm Stotoigbi ftscro wt, 

OI5TO®?| nRw ^fajBBI ft® ’jetellEl* ' 3 W!f 
wm Tjjft 'BMSVIH ^*C3T I 2ff^fl> ^ 
^ii^R 'Ppt 'Rfef nc®? <ro^ ?r »ihci) to i 

•qfefls R^ i&5*f « R'owfl R^ TO l 
^R®*T TOPTO 4m w (Hilus) TO*TI 

toR 4® ‘Iww c*1*#*f (Pelvis) ROTI 
cTOR^ OTc^ ^ffr $3 cab Is CTO TOR ^IMIS 
3CTO <pm I ^frllPBI 15)'®s $5 wi'G Is 'Q 

ts*il°i t^Rlt C^T ^ cfl'ih *i»jR «1 mH 
I ^^GrBlBR <rlc*i*i , °(I^Rs zH<^o '“iHw 



QRWftflt 

snm 


CTff*T 

TOtlH HlfSl-W 



CT^It 

^jM»fl 

C*Wfe>l 
«*1H PWtPl'il 


55«i’Sta 


iSifl br.^ : *l"qt c ^1 


J i“^^C*i *ist.*is 's^hsi Rw tsRJ's Hit*? I <i)w* n*jH^*i I 

csngfrt^OTi ^5®?r ^it ^ Rest *fos \ ch^i?j ^twish^ 

V-i^fl) GRW PtalRw «ftW I tilWSr zi^lR'o ^ni Rws*| (Papilla) 1 <iPR Ph»-s»l ^shI3 

cwfew s^^fl 


zlRTD RcH<i ^ *i$icifl ilR*?l Hie 4 ? <ilo<p ^SRRwsh ^IR^pI <iw l 3f^fl> ^SRRwflH ilR<p| 
gttfpT ^Pf f^®, TRf- C 5 ^, (Nephrone) « *ilR^»l (Collecting tubule) I C 5 ^ ^3T t®f?l ^BT 













wr 

co 2 

•iftdlkUM qfta 4tfi 

Will, $(694 tflft® 

Mto *nft 




C'ldf'l s ^t^SI ^£9!*U<PSll''l llft<Pls ’fS'l^PllSl ^W*f ’S Mffh* 8|W? t'ldT'1 ^C" 1 1 *j|*W1W£ Mb 

m io W CTSFT PflCT I s|f%fl» CTSpT GRH 'wrtl'T'i (Renal caxpuscle) ‘ifaPlftrsih ^ 
GHttflSfc^pT (Renal tubule) I^GT ®lfSw I 

aftft Gpm Wim CrilCX4fll*l (Glomerulous) ^ WT fts® I araim 

eaiGrsfiPrc* a^r ^gt ^ i 



ararm 4 i ji v i*i*i 9*^ RPi<b c 9 Rfl*it?r’ h^st ^19® iSRfl* wti csflaupf us^jj^« tift<t»i ftnr 

1 a^ 4*lPl aa* wulvlwH* (Afferent arteriole) 'wM^y'is R®wi Tja* slfil ffofl* 

tvRs^lPWi t«9 ^Gf I ^uni fto® ^wi S'®'8rlPiN»ia ^R» s»ts I <£Pa WlPpPlST tl^pPi■v'l1ft^jcfiI 
Rift's £«rlcsH* «ul1»l9'e*r (Efferent arteriole) 4*a <44*. < wl v l^*i COW a9«i «ilc»l I 

GJla^flPf $|h»Rs *100! <p|«t w T® aa 1 Hftqw wsn (Glomerular filtrate) ^Gf I 

C4RJH aa 5 ^ift W&5\ Hlft<J>lfDc<P O^TH fi}®^*l I 

aft *o <3Ht*T fU®-aJ*l SllGP I sjf%f& Gffft oft Wf fto», 44t: aHglOT% flilblWl •TtPl4 s T 
(Proximal convoluted tubule), c^«ift-S (Henle’s loop), sffihf disk'll 'll ft-91 (Distal 

convoluted tubule) I 

<p|<t t «ih^v 'S ftlj '°V ot P'l 4*GT Isle'S 4*ir I 








TO* 1 to : wr ^ sm )><too IviRiRi'GM ^ ^rw to i to $(BQ*il, 

4to, 'aiJlttoill, fTOfiSfa^ *lftcUlt«M *Wtf TO I (flfljPIt ^nww to>«* i 

to ^ac?nw% « ^Fo«* w "511*001 toro ^ tlplff * to 1 ^toi^s 

ct5=t 4 to to^r si&uft toict $»iWb»im ^af to i ^*13 ^ar ^TtfT to 4 i*i ^rro 
c^Hto ctow c*rt^r <to ttoter to*f 'tM'fbn a*i^o to to ^wGiw gtto to i 
S^wEto <to ^ar ^*ite TO ««w>ii>iR|4®im TOTOi ^aNPr ^ar TOt to ^ar 

TO ^ ^2Pt% f^RM to ^to tow to*I tots TO I 4TO ^ to 

**R><W 'Hl^dilteH wto S^J *l*ftf TOHH TOI 

^ TOsro ctoslw, «ltosW, to% ^®Jl% *ll?WH to I total's ^tww 

tow, to, wsr« tos ®wi mwi 

^ :1%^TOW^1 5 iTOTO toTO#TOTO(?rcm<?HI 

’■mwiw^wim ^?r : tosto to§W tos^to to *i*iiit-w tot to «i®to to <iw 

'stools i ^s sirot wra to to to to tots m i cros to>i!>w toro^ sw 

TOT TO I ^ MtfW* StTO <3S8tTOf gtfsTO to tos TOST STO TO I CTOITO Wf 
^^^1 to tos tolW to to 3$ to WI TO StS I «*rc© to 4(1 <m erllHvsl 

^r, <tot- ss$ TO^t, crow to, ^ Jiw stot totf^T i 

■thi*<w crow tow ^ sr fttos ^rsito to? % to i cro, toft* «, sgtt* toot, 
toftw tot tou ^ptomj i toft* crow wwm tot *1% to stest, giro ctor *r 'to* 

^TaSt.S^ftto g|^TOrt,2TOtoT<W1^TO,S***g|gt*TOIt*t glgt* TO TOITI 

iJH< ^f$fsC*|ETOta* *IN* tot* <> fTOm ^ %>H< I ^ TO 

to 1 to cwr to ctoto to *$p® «im ^bt ^rtR'TT to 1 ^nfto «^r, ^ 

aw,^r to grr^Tw cwt- to« t^r ctoto^TO* t to toi 

gtwtoro «im to cro tott <wt *iw ^ 1 wm ^ to *im gigw ^nto toTO'® giro 

^WTOiTTI TO^f tola WliJW?! f*lTO ^WT TO I glTO^ TO WW^I 

to ^ to 1 ^ to«wr tor to «iwsw to^ « 'si^iwn ^bt i wto to 

sW « ^ ctto ^tmw tobw wit 1 'srr^to *Nto ^ifpto T^iUto tot 

^ TO ^ ' 5 (‘ i> M^ c P^t^m 1 

tor, ^IsiN^Pm «sttofto 

tHdM^IU<>i, ^liiito^i, ^ »ti, R»\bRc^> tot ^to TOW 1%to to to to t to i TOto 

tof^ ^wceri w tor wt?J TO'Wjpft ^rr to^r w^pi^>i, vbi^^ii, 1 

to?r to ^ar toot to TO 1 ^ Iroto^r ^r TO 1 <m$ w gto towct 

Ito^ w ^ *|<j totw ^iiihi^Pi>i 1 






§laP«H 


Hi 


: "^m wiwwl at P^*i *ala *la ^<r»lPi-9 
tatca its aPtaiP® mala ata ®ialaltftai atata*t® 


aaP 

\_ 


"Plat 


iJ® 

WPS 


affia wa 


am 


wbUPr 


wbw^wst 


a$® ^ 

i&afv.8 : wtahl^Pl*! 


*®iaiaPPa tiiPiwn ’ ai^itar a® aPdiP® a*sit aa i <n ~ T ~ m /\_ , 

CTPaffca '»IsiHI$Pi*i lESaf^a i^m 2 ft® Grt% ^lt'»a <pPrs —> /fliffla 

*TOPa aW « W sit® ^ 3OT3T mPfa Pafc aW aWt®a 

amtwi aaPcatmft^aarPraTOmiaiat^ft&w ' ohh ^^ 

aaj Pta aatP® amttai aa i <aa mftPm taaaj c®ar % — I J) 

«I $5Pat, ^iSfip « aatHT mP®fl aaP <il$c.s \ r —-—— ^ j gb^ 

cafaca mw i ’ifsic-iiP® am csri^Nr catsa Pam w Pta i, i ■ ^ I~^i_ 

___ _ ^ i|J||l , | fcp |J| wnwftwn 

cacaa 1®®a ^frnia acaa mca i <aatta mum ca rniaiaiapia ajic 

®8<M ^mflt ^ac*w aw igattat ait* ata afca atma t&ar *.8: wishftPw 
snmmam^mai «a®w ®nn*n$P»i cviPwa ai?Kaj ^i^diiceH *fif& a-foma atfj <wp ai$w fi«mip® 
?a i w <af£ <amfli <uaa$fi « *i*w aieim aPat i 

af%*im : amt cmwi ajpa PmP Pam at mtmtmt 'mur m*ia c^ioii ap**f ajpa PmP ®ia cat? 
aPwiMH mat ana i ®mt mttrn P®P awima aim i P®P awima ij»iw amt ala- chichi Pml> 
mt^fltaa PmP <£imm P®P cai%t c*w siPwm mta <afl> mat ala i ®ta Pafl> mi^ta aat® aiat at, 
®$cata, aiat, amt, ^ana i aiata ^® ajpa P*®P FIm cat%t cat? sipmtaa amt ata i ^® ajp aat® 
‘cga caa’ ^pna i ^lai^i aatatsa a^aitaa arot aatfl'sa ^amwa atatca PaP Paa at 
aca*OTt en% ^laa aiattat aaaaa ?c'® aioti aast am am P*aP acarot on^fr PmP 

a«*nawa aiarca ^pa flaa am mat?i ataiwa cacaa P»sP aaam mi#a amwja aw mat 
acmi amwaaaaaa »amP P*®P mtfw aw i a?a PmP sal^wiWH enc*la IBPmii 

amt ata i mca caac® aca ca tfrjwit> aw Pat i P®iai®t, ®pcm « Pm& arfWa PmPa ftqpm 
wm a» , ®iamaac5w caP i aat®!!^ P®P atca ataa miPa ^a®ia mat ata i 

amwtam ^Pa ataca, taPm stta v jncaa (? RSho am aiP an amta <^taa, atat anata ^3iaiPa ona 


caatcaai ^3iaiPa a^aa apt^jaaiP 



aiat %aa^ caat caai fettium ama aaia^ « 






mlm ! aacHi«a ^ mcaa Rata caiaJia wh ma « e|Pc® ma i 


^sialP 'TjH am iHk s P’jcaa ItaPa ^ c*na ait>©i cacm aiaata ^sat i wiatcaf^a's ^5m a^sta 

Prp’aWaiati miaPat« a^maa tmtiPa g® PPaat amt i ^paia, amt Patacaa ^aa aPm mat i 



mtfl-ifc, wa-ioa 
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*f. <i^cvo 

c^rm *rsjftre 
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*lfl5 vs « 8 *1 **951 StC^?T T ft'9 

^^«*iTO^sWRw3lfccsrcsTTC»r^Ti 

9tm ^Fit ^ i 




vs. cm ^ ^IW 5 # ^m«t- 

i. ^ C#t ^GTJt 


ii. -?PT ^S 5 f ^g^fl 


iii. wti^^rmrsK't 





Piws whit 
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i e ii 1«in 


[ * * * * i *■ * * * * i 

*u li« in 1, 11« in 

8. *lsD« TOJlil ^IsH- 

i. ’iftej *1lfl WIN 

ii. JjtfMlPta 

iii. slgtwn^T^lT 
ftws whit 

_ * . * * _ _ L » * . ■ » * 

i e ii *t. ii«in 
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l«in 
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l, n «in 
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f&ar- A 


*r. oilw^piw < 5 *iw> ^ ? 

*t. ISar- a c* Si«>Fta nid>a*wi ^i^c^rT^jNjrwi 

^T. IS*- A Rs*! ^c*i ^l'olc<i tfiRT dR>«iW *j'©1*)>a> Tfl® I 





af^»t aftwca aiaj wt, a^ a^ta^ilti awierw « «rtht ai% 

^csiw^m<|sRwi ot *M^c® aft Ret acb^siti »iiiiE|4®im «swwik caw ^Hj^ftc^T m 

®tw $ ai% wawi ot ^iwi afc^ ^rca, 1*#$ otit 

«ii*ii'9 caw *wt aasr iww *ii^hj a*csr ®iw ^wH'eai "ata 1 4 mnra 'amr ■w*i«i®c«fl afca, aa®' 

'S *iRf fl’HIta’H >»i**ic4 «tHc'o am I 


4 *mt at* dw^rat- 

• 'am •<wic i, w n»sc« am 1 

• ^ 5 ®? &m <iRV 5 »|PT ■'pwplc'is sjp|<H <uH)l ^C'O am 1 

• a^pisr-^iBf aim am 1 

• caPia liaii ajm me® am 1 

• cBi^i ® RaiwHrti aw anait aw© am 1 

• ^ecaiwPitiM <Ma, *w*f« aR>*n a*fai «c© am 1 

• ^ ^i^n» j i ma*isa, "I’pH’s mm a*Ni ^sw am 1 

• ^SetaiMPw e ai^lUtad a>hfl 'a^iH 4HC® am 1 

• 'aim ama^BT ^aca?r Ifeir am 18 f^w aaic® am 1 

• «rf=aa ^a®i n^m au>\*M®l jjRJ aw© am 1 










"^RI t 1 ®!*! 9,c°i <^RT ^>lilo*ii chit's "33T I CW ^t&lWT 'Rjcnl ^"■s*H 

(Skeleton) I ^T^T, Tfl^GT, CTfll ^ofl» fl> ^l?f ’’Pp^CST Wl*l I 
fiW? CTO I ^uPl'S, ^IW^Pl, ^3T, *lf^W *«JI® CHMfl MTO*I 'WWWW 'BlPMfl 'BlWfltH 


to i nH«««a to^ ^ *qcro *rw 

«HJHJ ^PT WJT Wl*l *t^T TOI 
« W^ttf^f WTOTO wiPVMP^ 
'«ll^l'flC 4 W ^T<g^ W *TO*.^to 

Rb»lW TOfeT®t TOI «lf^<l*lC*ll 

tou *i?pto *wnf «tw?r ^N(.«i 

^wf « t><nic<rat ^at ' 5 w ^ i « 

'«HlP< l C*lPt, to 

<f»«ph'®at 5 tf$'® I 

croro wi*r»aiw swft «ic*t ^t*t 
tott ^roi tot- i. « *. 

^W , M l 

J. ^SWM (Exoskeleton): -WlC^M <4 

-^to WI cw- 

^Jwli (Endoskeleton): <p«p1*i 
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ISsrsh.i t <pwpH 


Wa ^ISBIT «P*® SWHt TpT I <Wll#M <4 ^TOIST ’ato <MC^ CTOff® *lt$ ^TI 'srf^f 9 

y«Mif><r ^ wttu *lfos i 




■witTO »ii^iwj RjjPlPfa 4l«* 9i*i^ ^jr i TOT- 


h. CTO ■vtitcHt 4i : <pwpH »iI«isctom* pl^la ® ih ^*cs I I^cm ' a cH , jc®its 


^BTI 


flfllcwl 9 «hWH : a|Po*Kp <KSlIta ■srcqj CWA<^ CWFIca <TO*. fflPl'® 9 <C^<£^1 

RoMh **m »| c*if^^ ^id*w «iiiBw m& «m#i i 

O. « fr»lM : ^5, ®tt, « Cdl^b^ -I^I^IJI »||^HIJ <KA I 4 ^lOT C*lPp5at 

’It'F Wl wiPMii 5j|i»i| olPl '«||'C^IWM Vt«l «||S<| Hl^ltHl *HM ^ ^W||SMl b1lb«l -WM I 




8. will's : '8|l^*Wl cMtS 1 C'llR'S S’® < pFl < Pt | 

<t. «MH *NHI : srffcf *1 A* «HM (4JH|3|)|M, *ftl|5)*ll*l, *»UM1*I mm ^C3 H1WI <ilff5 ^ 

*tf*t (Bone) 

^srffct I «lto ^TfW ^t ^TB8C^t% <R1<f ^^2RS|W 

W «tt^s I -“te « W8sj^ I i||^4M ■SIWT «rt^C4W«(WI ^?TRt »I «ll&4 WM 

«iPi5'saj^ (Osteoblast) ^It ^ I i£PT^ 1, fNt-zHNi’J<|^ «ic*'iVi>l 'STt^^rlW 'srcsot I '5p!f -^o 

, CTifern, *W\m « ^h^mpm ciii*i to fcsfr i «<to® am so -<to «m *tift 

i 8o% ~im ^ «jo% toR ctH *wtf to*ifr»i *ri 2ii^ wsiPih 

Ifc’« 4JMPBIW »l^r SJC?im I W «>lwlM 'Slto ><I«|R4 ^ ^ I 

W*fPtf (Cartilage) 

w*tP?t "To to m\ '5tmi-fs i <?m* ^n?r 1%^r i «*m 

c^sjjpn iq^p <jt cerium mh»im I^iMim^ >ir$4i(& i^»«i w*tP*[ ww^Pi 
^nw ^ ?rmt?ito ^ t^s^o ^ i ■sn^r i *i*wi i 

w*tm w=tP*r wtwsr caicBtam ^ ^ c®mw, cm t 

cro i "pjh-^i ^t »»iR»5R i <4?r i m w*tif^t 

<?im mn to® <stm% -m *itoto «nw, arc* c^-d^iv <rc®T i ^rtwtf^ <tre® b*bc* 

^tti ^'5im^*fl^vs^ji|3H7nm,%ii«>8 b^bw<^» *n$i '5»PtRw<mw#i 

i w*tPt RRs^ l^st tota , 5ra*f $ 9 lf^l® >*1^ i cwt- ^kis f^Hlff 

w*tp!n 

^ ^ « WMlto ^*(1 *I1<N 5 J^ i 

(Bonejoint) 

«c'olI^ 'oiPM^tP^ ^c°i i z|R)[5 

«iP | <i^P<?r l^^fbRs ?ps^f ■siffst 

to ^Iw «||l»<flwl SftFF; Wf 'Sltowr w ^to«l®T 
c®f^ ^r® *itcsr »rt i 7 rf*fcp*f®T RR>^ 

^C<1 I 

^ililies <?w ^'=ito^f ‘firois c^nf& 

tflWlM WV§, (SPR C^tRlfU 

*(m wh ^ss\*m, c^r 








w 

(SjiwTiil joinQ ; ijjl> TO ^^l*! 4W ftPf* W 

?%& ^]pl§Kn»I orffe#* i&ss ^Sf I 4M w ^BKS Ijp^s ^ifN 1l9Pfr T?w TO ‘Mt& ^S* 5 ! 

TO! I 

^PwKl wsiifll orat wfew^fl|i| flJl (Synovial Quid) ’ J fl*ro 4T 03PW 

Wfa «^ra to *ffes *jr «to* to i a ^toto us'lfljwt wf- 

«#il(^w> ^iiw ^tpnton i»t orai tsnrt ^ 

PlFlKiffc 4^$* HWfl* TOB^fr W 13PT« WHIM ^tw* flWw 

^JSt «3I 

«^jjp«r WTC' <5TO* I CWT- 

>. T&f*I (Ftotsd joint) : Pitt*! ^PWN^tfll TO¥ ’SBl ^t, 4W? 

(SOIchuft? movable joint) : >4FK ’*TO *KJjjjff 4fTO^ 

mW W^o 4® W* GWEV *|£TO t faSJW « •flpf %$0B *S|t^l CT*R- 9HWCTHI 

^Pis#fi 

«r ^*|W ^||5sW|Pi (Fredfor movable Joint) ; »fl n^»[ ?H!CT ^IP^T TO1CTT TUT I 4 otpll* 



j^powifef 43 * wi 


Wl (Sfe&Ii St Socket joint) : ^1 'S *1^*® 44(6 *$N?! spiUT TICWt (fl!*l Wl 

^’®1W'"flPlB41W^t^'“(Mt^lflWl t ^¥pFSJO »i44 Ref *flblWI *<H*lfl'® I 

(Htaye joint) : W!f CW* ‘ t S?^6r "fltolif ^iW ’%$£% UlCi, G*J^t ^hWta H5$t 
^Jto 5 ? 5 "WPlPf TO I CVR- Uroi ^3 TO, 4 WW flWt TO I *FH*lftr 

CTTOW 44? fw? *JltylEfl1 4iff I 









lVIC« 


FjK 







« CA\*\4 


ill^UM ^TO ^ « C®lPl3I ^faPt '5T$T® 

^ otss *&n»ii »|iR 
to i *m C*|R«I 4lilWW «INHH 

ftsft toi <Srf^s ciPr dsw^ ^ti*fp ^ « 

'TO TO '5ff^?P , 5fto i 
>I^R<P QiCWII C*lPl?r TOT 
(SMI TO PlPt TO WfHnl 

TOTO clft *pro ** swift'* to Kft 

TOFtS^ « SfWI?T ^lil'filil TO5} '3[f3^ 

< 1 'a|l>'»l ■ 5 RR ^ I (flwtW C*lf*r Wit'll TOW 

sptffoo <pw, cicrsi wlwl «Hw <pt<i, 
TOlTOI CTOS' TO CTO 5 CTOS C-PlMl 






toIw ^jcs ^1st« ots, wit'll «rtw tic^s 15 af: &.8 : ^15 ilvpls <plw ■sfcw'h 

TOPS ffft^p te 'TO, CTO! TOW QMgm « Sftvrh flfi* Mw fail 

Rw S^lii, wit'll «rHw ihlii ST wit'll «rHw 2 ISIS «hts ulsMIH, '®1w SlCS t^lsltil S.'ojlR 'Stfl 
sHh*i TOT 1'ftcjf TOfi> Sites*! TOI C^lPlS <p|fo»»i S3PW sssf TO I S^TO^St CTOT tow TOT tffPtes 1 

C’lPT 3l'olc«q ftflt STO ^tTOTOI ^ TOt SS^o TO ^lfl'ij|l^ 'el'sils sl^wls C*lf*f -info's SS 
wife*il*i 'Q «ihilw tbti TO*t s»ts I ^ TOS £l$,t»i v h C*lf*t ^tii *1*91 SS I < Pi5. til®rl tow ^t°i 

t^p to ^#5 si&pvift sifc 1 v*ivbHiii Bftw'W o#r ss to* csfcro « 

®ii«wic<p to cron s»w 1 4 sss sitcom csf 5 ! W to *toi ss 1 <iiTOs s%sro « c^tPm 

s<etos « *ts srois totcs tost 3i4iwi st csw «w *nft 1 <flros cros t^=[ c’lPt sstffocss 

TOro TO toi«w ^ 1 




B E 



■fl^ndan) * (Ugftinmt) 

’row c®nnPBr ^1% cfft i&Qf* ^Skf toa ^tf^i ^nw tot wp tof^t 

WPT OTfiTCTl 1 TOf Rt>h e^ 'Kfl&t to? cro ^ISw ^KPI ^®!Pf ^8 jS 5£ ^swt 

^wr ^p ^tu sffrniGEi w i to 9vn £*ito wr i to, c$^ '5fw^a^ 

fflpsw’ffi^ifin s&ii "ijpw It^r 'IHssmws^^, toSsjw tff*M w ^ TOT *ift*i ^ 

Itiqp TOlLVfll *90 ^1 lO^W Ah**"!* HWTf TOPI TOtplT MNlft^f I TOT 

4®tTO* p TOTOTOfrsfrrvfc^'fWv *lw i TOfPjjnTv^ **wa ^Ifl *®'-tor Ml to i TOV^rti 

<W5ff TOTOT W WiT TOM to^to 1fc*^S®¥ ^ tfi$TO® 16*3 w rtfaw 

®Rtoit to to i <®¥ rtf&dfft^ln wi i iuft mwdSf toot pfasssi^TOrp 

cro uf4w tout to i TOft^sr ISpr frrtr to®? feww ?^rr ^^nFi, ^Pwwift ^ to flwi 

TOM PTOTO4TOI£^I TOTOT HN TO I 


OTft w <$H1C*W TOW A*ll^ 

c^i^i sHcfpnn wiifri 

TO I rtft fl <$tootsi TOOTMw "*1to 

1 IV 1 HI to® *w 

OT^TOfll TOftTO Ife^y* tos^ 

Wft totovICto TOU trf^[ cvrrto 
sail tom 4ro*f mm rtft-qt^JTO 
^RflJ (Stootp fttf TO® 

TOTOTO*®F TO I dRTO#C*lfttfe» 
IWI *IJ|I TO TOT ’^a TOOT TOOT TOOT. 



ffeif fc«# : 


OTFrTOITO toot jf* <ro TOtott *$ ^totoot totottto.toPTOto^ to®? 

iHftPW IMlTO 1 SlffelTO TOf (Jfe-tOT i 





*1*^ TOKTO TOBt OTfOT TO? WRj^lW TOJ^I TOT TOTOOSi TOW TOP? TOOT I <*OT 

TOf^TOlfll TO ftTOf^ TO11 CfUW^f v ®Wh"^i ^STOKS I ®S ^ 'WISTOf^' 

TO^r^^nn^i 

j| TOfflffl ^®R®S3 TO® ^K?^WCT ^f«SH TOII ^TOTTOtdJ 'TO^W 

TO» 'ififl Itffli I "^TO 0^^ “®WCV i^iilTO^ TOfclCW TOP« 

^l&W iW ^MTOIW ^I^HSwrtl 1 ® 1i«!Rl < & HtSc? TO*M TOlfr TOiftw PflBt ’tW W 

■H^ilp^l ilW ®KUfS I 


TO?' itfPffi TOW m 


M-kQ* 




i'So 




s _r\ Jr 

CTW 

cu*ivd«i 

PWlc»H5 

*&»? 






l^llvo^M^st 





cs\m «ncn w *jmPuii»i i *rj yit 

I^UlfSjH « <Wl*lf>lillH *l^f "fl'U I 4JHPHIW ^l'»M'6rfHVb ATM | 

W*P *pR « »|fi*llMH TTO'FS <4 CW ^W, C>G?1«^ CW 

« jAwhm* wwm*i ^sTim *sr 4 cm ^r$mt c#t i ^t wi ^gr, ^if^p 

iffeR ^*r ^tw?r ^ c?n*t wm r i «rc?r ^n?r 4 aim ^ 

OTC5 wt W 4JMPWIWM ^ e t 4 Oflfli^ri WWH>I ^QTrm *fit 

®1’*1* c f 

- *t% W, 

cm ft fa 

*0fim *mfa ^H^im ?Km wans <$ cam ^r i ghp» c^h c^hrt 

cw art i ^ ^rt^s w ^>R3Kr ctictt OTwn^imi 

- ^ « -sj%m t^5 i^ 00 t^%fm sm <m, 

- «^W>l*ll ijwf « ^erl^s ij<j 3ft«t ^at, 

- wim ?r, ^sf Tung^j« *jmPwi»i *H'sm i 

- Rufvivs^mim^T, 

- ^ «W ^at I 











<mmh m eim i ^ <*ra ^Ptm ISfasm^t <wi *w 4 apfo 

^em mim «nw i ^m^s w^t <h c^t *ms ~s$ i m ww^cw c*m ^wt ^t wit 

^ent« rt< 3Wwt^o*itei1 cwt-^o^^wi 
°T*J* c f 

- ^im, 

- ^^^Tl^tOs 

- filt?^mi 

aifarta 

WTO C^IBT 4 Gift ^TI ^ W’W-JM fart f^tt^m^M 

- 's^sjif^s*i%g3T^v»iftffiwt^o^rwi 

- ^r^ c mn?r^ ^*1^ «t^sr "^5^5 c^ttt i 

- qPwflAw ^siFst mps ^jinisr ^st i 

- T5M wfifa *ifu*itet ^at i 

- Mstelfew *isisrf'« rp# fcqq cw « ^p tblWff^M <s\ aw criw «iSaqH *ilwit^ftr i 

- ^Wpt < #OT' i 

- 'SlfiFIfifSl’T TO «*PH 

- fiiifive ^st i 

- «tffj sj^t wn 


^s|w: c^mm < wc*tt< iifc*ncmi *imj a&tf* w ^ i ^iot* tot 

^ft^Q'C' s tt7^PT >q ^nsft^f^r ^ ^f^r^rK ^sc?r t^r^r i 






##5IH 


ivs* 



>|^»N0 vS'6*l g|*f 


i. 



<m>\m 

vs. <ePwiwetoi toji *lpfaj w 


8. lR>iih t#r$T^? 

<t. « w 4 !!^ ^*rr ^Tf^j ^ i 






^H<ll&W 2|*f 

i. ? 

p*<l 

cg^m* ns^j *c«s- 

ii. ^P*tK «^oftf&Fo 

iii. PP^m « 

faRf«sHfl>*lll^s? 

i«ii 

-A * • ^ • • • 

’t. 11 'Q 111 




■ • • » » 

*f. i«in 

* • 9 9 9 9 

^r. i, ii 'Q in 


^fM^FD ®P¥ ^ C'Q 8 *R Stt*(^ 'S'Q$l ffl'Q 


^o *$*it *nra* wm c^r ^tw ibr rt i fi>fwFF <iww ^ 


«. <*%r c^t?^ ^ em?i?r wt c^p#? 

'oiPM^ CMOJfl Tfl'STJT *t. ' 5 rf^f "5J?J m 

«f. c^mcsr ^rt ^gt ^ « 







8. ?I%T (Mow sitalWSfrim w- 

i. «i ^rrs?rr 

ii. WW*I «ltel TOt 

iii. 1wl>lT»h 1^ ^ ^liu <i»j *m\ 

1« 11 *t. 1« 111 

*1.11« 111 1,11« 111 



i. W flPter CTT W "m fl^JT I PT ^BT '»HHT ftCTU 4I<#PM «IW4Ul w 

CWftfll 4U I liHsf^TOT 



*r. ci|c^i» 

«t. Rfl'aW 'eiMWJhe «Rlll» +44M »1leM 4dl ^JT CWT^JNJT^?! I 
■q. RR'iW »!*hj 41 PM »W«« I 




*. mP&spiimPw 





erlp) CTt* «lfat|ar»lM 

■^|Cf«jjm ?m WH (Co-ordination) $$$$ 

^ Miwi eflMA §l<w -iHHwaid «|5<te|R^«| c'dtOTiri o 


<H ^Mwl ill-Wild bW <i) 


WWTO 



<4IWI 'BrlMfl #1^W *lHkW»H «Hl«|R*»6| C'dtC'RN CTOS^*|W CWT- SJBMH, 'ft'lfa*, 

«rH,MiH*w, ^i^jt, wr t'STffi w «ii5to^§)*i fem toit w*ro ^ i viM-wt*® 

<Plt.«?S TOT ^P*HTf Mlifal^S ^ I CWT- ■*H S ^ *|[*V5*«P 'Q I <n ^<0tw 

%%T« Rfcd *1TOfl 2dfoi|l >1 "1C 4 «IIP|IHI 4*11 TOl*I 



<n *ni ctw^rat- 

• wro afar toiti -fscs *n*w i 

• mflln »ito*i afoai TOiJt ^<rc® i 

• 3<IH TO»!H«s1 *1* TOOT fUC* «IBRI 

• Wtel*|ii|«^t#tlW5l(RI 

• tj|'®<|'e) dfcf&il TOUT ^ I 

• 'ailM»1 »Nfl»M 3foflt TOlJt IfiW I 

• stmspt ^t ^rolc^ aro TOOT^sire am i 

• aHJPT^t WIlM* *WWR4»eto (TO^ aTO113194 *W*1Jl»15(A «tfal <«C8 *im | 

• cqjim « wh^i ^$05 ami 

• 0$|14 fcl'wR* <M$\H « afooTO* iB«||i| ^<H| -MC® am | 

• simp* £<W»U erPl's 113104 qwjM aa*a, aW « afo^H a*M W amI 

• '®WF « i|l1^4lMW Sf5H %a^*f ^zcs amI 

• AUCTHirR'B 'lfllfil^ »PI»Ul ®p»* 4hrt 'a^H a^ami 

• Cl|jfcta/Plwfl> ®I«^H 4M votyft 'Q V|h«T> JjMJfl SN)H *l“1c4 sjR? WTo amI 

• ijtypu TOria* « jim tjMW a*fa<w a«M a“ic4 au>ua m i 







#afam 




at% awt am catca3 ^1%^ aifta^ita atfaa ^acatw ama^ w atta i 4 atst^wt 4aft 

ftaa atma aa I 4 aiaW §f%a #aw tat«3 atStafita atfalc&a waa (Co¬ 

ordination) 4af& mfaata ataaa I 4 Waaat «ttaw$1%a #awfaf^ aatwa '^MRa'sl C*Hf <MI 

4afH vSHteCHit #aaatW aaWT atW atagptT CaW #aa awa ’1%^, CW m-fcCalaaa, ^T « 
I^M, t?*m, aW ^P&, atfajatf^s, ^5W t'oflft 4afr ^8*K ftaa CaW 5W I <« ^|OT 
mmat« 'staamm ama^aia «@^e aata awt i 

« 5®R3^ aifta^lta atBPjWt 3ft? mr® m®t<8 59R15TI maff^Q 4 afa 

^bwbict%* taiaaacawa^aai 4afi>ai«rcatwt« m$«mj atercaaiataataacaati 

atm acat waa ataa 'flma aa? $m?a ^r«mw, faf%^ mi ^ tariff $%t caw 
Santas mta 4a aacaa £sta atatafta mtfs ama aca atca i at w atwcat fiwt aca i 4 

aatfca aacata at atiaa aw i $f%wa 4$ twa atatafaa aat<ffilca ai$dJi*aMH (Phytohormones) 
aar aa i cat£ ca& at^cBtaacataca ism ^Paataa a^ (Plant growth substances) facaca motm 

aaw ala i maw la^twa ^ ca alalafaa a 3 ^ catca aca $aai% am caw aitm aca 
ijaatt ^atcaa caia at caiatcata aifta^ ftwt aca m wtr (Hormone) i $f%wa caiat 
aacata aaca w Mat cmat 5 ai aa ma ‘■^ atm ^aa^ aca catcaa Rfo^t ^ « 
cawa ^aca ^faat atca i ai^fca stata aacatatwt awt mm (Auxin), Iwcacafaa (Gibbereilin), 

al$ci3lal$Fw (Cytokinin), «IJMPlPia ‘flrfa^ (Absicic acid), tf^a (Ethylene) twtfa I ^f%W caaa 

wtta ateat ata ca^twtawt- ^%a, fawcaPH, ai^iai^PH ^'anaPiPia i 


^ftrt^s <fiaa ^wia ^gte ^ia« ^ aawia acaw atwa 'aiatat aar at aai^ aar ala 1^ i «awa 

a*5wu& aawta (Postulated hormones) aw I (flat aam ^fiwa ^ « aFH awlw taatw 
amt aca i ^itwa acar wltoa (Fiorigen) <tm mflaa (Vemalin) aata i cjptfawa atm ^a^ aa 

^ ^t aia^w ^HNla^o aca aai^ica am^t lac^ica ^aNa® aca i m wat ata cspifaraa 
■?eft caite amr aca i 



af^a : [aiaa aawta aaa ^Ifawta acaa i atca can (Kogi)« anwa H[5 (Haagen Snit) 

aaaftw ^a atw ^acaa i ma ^feaa (Coieoptiies) ^ ^aa mala 

amwacaaii aaa mat ^a ma <iiaftta atw w mala $«5caa f^ca c^fea ala i 

ma mtatca ait&tma ata i ta$st%f aSt^r-faftm atma lafw aa ca ^ e t^rtaa% mma 
mf^» ^a aawa atatafaa aaKf aat^ ataa aawia i 'am acatca atat 

aaw^«m, wtamtaatcaatstcataacai ^%r catca^wa ata^a f^a ma aa i 'am 4a 
ama^^sjaa « apn M m ata t%f% aa ^atawe 4aaiamacawi 



ivs'b 


##Ssfa 


faHWPlH : *rn?^ (Bakanae) RltRlW #^1t <*& Sl^BJ ^ «fPT ’TO ^ V&TC I «fl$ 

rirf ^ «ratfw fspj *ro$ toflto ^r, m Jtoii<& ^ ^ri i «aft 

•Mfl> ffctMWPH I iBl^tmi *IW %W sflRF ^©RT Fl?[ffl^, fMsi <3 *ltSI?r 

'siws ^Bt rnt i «w 8idw ® tom terns ^ m i wi ^tc®ft i 4 

WIT *ftiftt ®f%Rt 4 WMH SIWM ^slRT (BfiknlU '5RTHl^<m e t RlRPQ '5|f^s ffpqr^ri ^RffttRS 

W\ W> (fl^^SjBlWCT 43 3Rlt*l 

: i£) TFiti^wr $%t wrU th, w « wic^a *ttte <ta?rr i rfirit rpirit 
Stow ^rts 4rt?i *n«sT i ?it3i3 e i«tRt 43T ^ ^rj <?m Roiww 

3*RJI 4W toN ?H«R, %f « ^W<j wt ^SJT « ^toj 

R*iP^<WRf 4 WTR ^tor *im WI RflW tol<M«W W ^IWIWH sm^ R1TO 

■JI&tGN^MpW ^d? I 


tf^H: 4 AHWHllJ 43# «tll% *13$ I 4# -STt^KT ^BTI 4 WUH ^R, ^T, %f, *IW 43*. 

\RTQ RKT 3lH I %t « ytpW ^oRwft ^t *tT^RF WSJlto *P3T W, 5131 3tt§3 

^f.^icssr^f.^i's vf»[RJn qwi *w i «im, ^®r's w 3tcj m w 1 


AHWlWil WH: « WOKT ^Bpr WIH WHRT ^r $<?1t3RT WJJ ^BTI $R5M «uipm^ 

4to (IAA) 3lRT 43* 33R13 «lftl»WU 8lBfc3 ^Jlf^UtRRf 3>l43>ltol <[% *113 I WT 331313' iflSRi 
(Callus) ^ Sftfe «|f^)|fa|\e ^ «flW, ^ I «lftpT 3RJN ^BT Wi^ CSJl^ 

R«iP^ ^ar^r i %tfN ^imw «iftR « I^mmPh <*& ^mf^wRi^i 


(Growth) 

®fkni ^ fwtRt^ cto ^ftRit« a«K i <s® wr mRm c t ’p*^ ^i^ori 

% % ^im ^RT ^ WI ^IBIT TTC® ^ftR0 $0|f3*l1%ffs ^Hh WTR Rf^il 

■^Rl ^Tl?f <PC ®1 f^RT «li^ic*isi < 5 1 CVS I c^5 *jc »1 <PCSI«S R1 '®tlc®llsi Rc<M «|Rw «|*^q<p |<5 

Rw i»w^ii?r^p[RiRw^r«Pr^'e«iiwiR»8 wi5^f^j^^wr®ftnll»«nCTisiftwc^^i?ri 

^f ^WRS?r «P1W «|I«^c 4*I *rg^ *Hor I (Geoperception) 

^RT ^ WlHNfl'® I m *1 V5 ^ttfln C^tR^ Sltto I «flW 

Wf '55R RNt ^ I Stosl ^95f tolPW CTO ^TlRff « 2t5K^%l I «£RT WT 

W *N%3T ^l*0Rf % % ^*P!H ^RJ ^ 'JTCSsm ^ WI C^TO 

^tH^to^iHN^^ri 


b^illil^l «£Nfl»4WPHI I ^ 'STlRTl^ *I^|RBI *IH <IRt <s lM 2 l^ I ^ 

^Btor ^pn ^vimpT ■»© i to ^ ^tRit^ sn^® ^ ^<??imRi 

i ^it ®Ikis) tot*frtjsr te*Bi 'sito toa%r i ^irit-^wct 

W^^tRIlsitolH sW <IW I 



t^lSI Sfotl* Rh ®fPl ®T*t ^ ^ I "PR- 

i. ftfls RcW3Ttf%if : frlpi® ^ br-i^Tq^t ’SflPiT Sj®flGR I OT*R- 'F^fSli^t,®1%T I 

$f^F i *i^ *$.-$% 1 ®RP , fl siwis^r cf?R- wtipf.l^sf I 

«.Rt£*n®fidC*l4^Upf i ^‘Hjsii** RjPiT C®!WT€J@RCVOTRTI CW- "ffi, 5^^ 1 

$i%c^ v t^iftiw vkiimu s®r a®® i c*fi^ R«${t® 

3Nc4 tro srr 4ar ^pr ®iwi ^f? <imw< r*r rip? i l*s®j as>*ioM hhjcn qw C4 

^SffPw ®l*lWtWR (Vernalisation) 1 ^f%CW ^*1 %R®!a 3®R ftstlAkl 

«r 4®tw i »r m&m -mm ^ wm ^ o# w i i%i INr M «& *v*t 
srcsffi ^api ^S%Ff sr^ rsI? i ®*h ripit, 

SUSIES *?E3f I 

®!?Hlitel*)f§!lf Wjj RttRs iw spirit qfcl# i 

^■rc (Movement) 

%f%W 'SHJHJ #®?T RPEt ^*j^Rb wh ^15 1 tiRRJ ^T ^8 %f%Sf ® 

^P6 '4® 4PS &fic*r "PH Rtslft* "$$ I 4C'»it|Pfl PR 5t**! C^^f <^^®Pr© PR 

RBJifN « *$Nlfte "^Hcva £|©i® W «I1E4 I PR ® 'Sliest C$4 Rt C4*f ®l WI3t C4IPT RT CRI^T 
QdMCVfl 4|3?T ^C& «fl£4 I 

^l%5f PR®f SNR® ^5!Pf ©ffi 43tf ^Eflll* PIT- ^tsrfil® PR (Movement of locomotion) « ^f4PR 
(Movement of curvature) I £4j?Rt PR *ii*iGh»e|t^ Sltalwifl $4 RR C*tC4 

^RJ ^1c*1 *|5R "4® wtC4 »tNShp PR ^S»l I (RSR, O 

$3® <Sjf%I 'tftel <rR *RR CVR (Garnets) « 

^STtRfi PR CPfT ^15 I ^tstfift ^>Hpc5fi«l « ^5 
t*WJW Volvox, Chlamydomoncts *Q TBlWf^T 

t’RIWe ^ *W?RS PR ^1 R=lJf^ 

cgfn - ot^f 'RR <rw rrt pj®r 

4fli.® *n® Rtl <9TO VRiTT 

♦ac# it® t*i®a R®f^Ri rhw® ^®* ^lui >5 

<f3??sl fWF ^SPH I 3S*!S§U PR, ^*M 

^r^is^fl pr, ®i®% ww c^lt® *mr ^jiPf 

4tRsH I *ih£h» PR ^ wi RRSf RHf *T«nR3? 

I TEta' ^PIJ PR %56 HmHj I l^fCS >c&GPt4 

PR 3iHc4 RlPIlPfl -Mi %pij I 



t &imns wilwis 3^Rl?t SRR l 


Pft-iK#Nft®R W-ieV 


i'Skf 




W fft ^CbfijPlew (Phototropic movement or phototropism) : ^61% W ^ 

ffffWff^TO^i ^TOff TO 

tff<#o tos^ff i ffTOff totff to* t>®i-tc<i» ^pcGfiffR'erij ^ totff tfffffff© to* b*ww 

(TOffr® TO I 


TO-b: witoff fcm <ro ^ ^ $\*s 



2tt%W^2to 

W*lHI«l 8f3|ff : SI1% TOiet% Wffff TO W « TOfflff fftfft 2Nf^» TO TO I WTR^^sT 
cw TO®f wist tos® TOff i ^Bre°r stt% ^fffc ff^st fft ttiiMc-M *i®^t 

to TO* i ^ to fr&lc-M ^TKtrr st§ff tot fft toe; i *toM 4it ffroff 'hiP®h stto 

cro fsrg^o ^ i ^ffftffa sttotfceit to* ^rffro towt to i cw to fflftfh ffto toff 

^pe* ftwt to i toffst im ot croff TOffHtff fff*t jfto ^t, 

to ^rttoro to ?fto, tot?r, to ffro ^r pph w#p tora - ^ tor cto# 

‘ijl^oal ’^nwiwn TO ^m e t TO® TO i 

Wffff toff 4lt 211% *TOH fftff^lffTOI CTOT t^Hsr TOM (TO to TO to (TO TOW Wlff 
TO 4ff* fffftffff TOfftff tojsoTOI TO 5 CTOtffff TO I 4ff to 1^ TO TO t¥fl5tt^ fftffjtoff 
fflff fftffJ TO ffPflff to to I dft TOff ftffrglOTff ^ ^Ttto ffTOt Cfffft fflff I TO 

cffff to 1*Hgr crom f^stot to to cm, fft fftto to ffiff to to to fftoff 

to fft (To sN^o to i toff toff TOt crotffff to to ffsto nw cro to i 

ot*it to (toff toff TOt ffitor from fffs^o to?t ^-8 toiftSto ^ cro to ffs%rt 

i ctofft ^rot crofaff ffiffto tot fftoff TOf& to^ i «a to crotroff toff to 

totof tot tot« nifro ^r ffi?rt ffiff i totoftt totwff 4 toM> «jfft fftoff toff i 

titori, tont, to fffft, #®t w, ff^st to, totfff to^sti tot to ci«ff wt 

tot Cffff I 4 ^tpTO i$p \M fftoffff ffSTO TO Wffff ffTffto TOfSR I >j!^al « 

wiiH'oai (TOff to fftont, ftoff « wffff ^t*H to i cff ^roff ^titot stt% ®t««Hiii w to 
atfto fftocffw to toffs to to ^ <ro<t TOffw fft:*rr TOfftlffs tor to ^ 
toff ffro 5to©t toi?R 'q 'ffiftff^ltff ffstw -tosrff to to*§ to i 








«l l»l leu wt <R?3jt RfasR gR'RRuR W Wf <R*fc*R RftRR w*R Rt*H (Co¬ 
ordination) i iw 'sr^ rwfr wg ^fwt *tm w i 

'siivit^ rr *i§wr ^^rt 'Q Ri^i wrkrr w i iw <$fcw ^Rt RiflR* ’ito'f 




RR, RRs, Iwf 4^RK*R 


(R^ 1&5?r ^Rt gtof I Rlf^FF g^RTR ^t*R ^Rt ^t?Rt, *fR,RR <£Rl?*tfl 4?R CFft, 

^R, RR, fwf ^RRR '6|«j^<1lD>|l^ » ^Rt WMRI R'ojakiH Rf^RFR ^Rt RR, ^sR 
« iJHIilPH R^> I lint 'Spofgf't '5f^R C^g^t sm ^RRl ^ WI MM>lMl ^R^f% 

« <R*g^jt ^1^ ^5Rl ^ ^Ef I 4$ ^5Rt i|f*©W> C%R I vjpvo*^ f^FRl^ to RtSsRlf Rf cm^ill^ 

c*m Hite (Rft 1%RT 5jf*Rff5 RM WRRT« <RW^ RRfl© Rt^RJ 'TO I 


hoRRM? 


5tQ RlW %*R 



g^j cwsn 


?f *Wt <?R I ^R lint 



R«fa I 2RW « % RR WiRt teSRS Rgtf | %Rffc 
RWJ (RRR ^ | WTR ^ ^ R%mR %*R ft? 

tetwi ^®t««r 4 <rr< rt*rs% 5 rr<r^ gR^iR,< 

^l^et, ^voR 'Q ^R5f WaR ^8 ^WiWsl 2foR 
$<r%*ir Tj^fr c^Rt cm <rr rej i 

RRl"5?T I 


<R*It <RlR RR WTR vStsQ'erRi R?T, 

Rl3)«R€lil Rt *Nfc *m«lM 



ra*kepH, f^R f=^Wt W I RJ%R 

a«R RRfi% i liflpit <jw 'srrtrrcsr Rfigifcj® 



OTC^T ^S5f « ^5^ RWJ W^?f RPR W ^ CR33 ^nHRR Rl^ST to 9 fto? t R RW 
WI ijliltolaM 2f*rR RRf (R^ W Wt, <R^ RtW 

W^?f RT«R ^Rt ^ ’ifwR RW ^Rt I 




18o 




t<F0a S|i^'©n (Central nervous system) 

« jyjqJ| Wfe W CTSfa stffrs I nffcsi* TOtTTgsfa'ff I 

(Brain) 

fljmNWH %$ P^ffo CT ^|W WB W*tH SlEf ^PTI 

jjHC*uM *ifibi*wi tfit- ^8Tii^ *. w w *t. *rsh*iP*^i 


Kps** (Forebrain ^t Prosencephalon) : hP«c**<m TOIT wRgl*i »w»mi ^ ^t“T l 

willow tbh « , wr Tjfl> «w"]4bi« fas® i 'gjt wi? vkrim Rest* <*liof «tw?r ^ i 

*!IOT9 CT%H (Hj^PaliJ (Cerebral 


hemisphere) ^It ^ I t-nfilah 

(sRtf^na cw tsh ai^r ^ tbh 
p#gt»r c^Prom cross sr «i vi w 
Rua*f ssrm JjPswd 14 «ivin>a 

§s#SW C5t £®1*ltl 
^R R?t '^■wlywolw CsPf ^51 
C»lftdRC4 9$Rp5*4 S*lT SSI (flit 
CTOSTOR^RR^ *1^11^5 StC4l 
OUT <lfe*W *5GR ^R ^cfar I 4&3( 
R’RNJ ftfcsi m *fos I «fl3T St, *pw I 
^ 4&flM R*& RR ortBJ (Gray 
matter) St ^ «RKf TIT PHfU^sl 

^1®8w MhM «4l <p«iI 



wiPTVJCTRflr 
•pea lit 

pifitsH wRRvals 


Tponpw^ 

SftFlWMHW 

A#l 

ftWjft iQi 

alW 

wya^il 'MWlftl 


fStfl "T^C^I 


c<>il3slc*ra Rrauw -"oca S1C4I ^'aasSt.RRtl <fl$ ■wess RR (Whitematter) I 

MSS'SE* $TOS '0pftSljl3['e|\B*'ilS^TS s GN 

OT%R SFlt SICSJ4 R* flfcv^^Sfcplt SRpfo <SS* 2fc®J4 R^t ^TSl'H CSBtPfcT ®^53T RPf I <RS 
S*W»H ^ 8tC®]^ ^stCffiST * ^fasT CS*5 SPIT PlfiaR I ^ RRIUM 1S*®T, CF®St, WR, ^1%, 
sHHft 'Q C*lPRf <ks I C4R 5^1'1c < ps slfafa Saws ^fl^l ftes WpFSt® £RC*t 

*m$\ 1 

i|4)ji|f>s^ (Midbrain ^T Mesencephalon) : t*lGBI ^Plt l afc 

^ ^ *T5l^ Jil^ai^c^ I Tf*u*il^8t*i^s R^ci «(^P^r »iR v l»i»i I ii|fi> 

wk<Hi| « 01^1 I c^fta ^IC«H5 >11|'*<I*I 

im^ST'sriijiiPet'^M ^|6r I 

*T. •I'lfft »iPe^> (Hindbrain Rhombencephalon) : tirft wfiinh, ’PPT« PI^lT 'ais'ivlltl 

I 







>81 

wfsSfcT'N** (Cerebellum) f ’hi.rs ^Iffe WH I ifllt TSH 'S ala ^ 

I ^ ifttss ffc? %lc4a 'SffliK «'Ptosis Cf® *1^ af?¥ I 

S^Hc^la SlRif Ufa ffiW'f, TO Wa$ aPTC, C^liSS? ^SPW^tot, C^lCTt « aWCTlti! TOlCW 

«M flUiH WI 

^*W(Pom) ! CT^flf >3 N^^P®C^SJ 9 t»pl^#^ I <# ^"lOi ftsft | 

^Wlftl (Mcdmlla oblongata) : ^ isf^itofl *psgFCH 
Flaws ^?ti ^ ftc? SCTOC 'PHIpW ft® 

® *tf^sl p>Si atW ^ i 

GSfll* alBft OTtft torISW (Cranial nerves) aC*IT PP^flf 
a®Tt?lftit OTC® ^ ^Jff I *$5pf ’J|t^ ^TJ 

W<?SWt, ^1®, *rt^ t^Ji%r ft^ ®tW ftwt ®£i | 

*$£ igHl^PII ® ^PftRRl TOST ®tOTS aM 

1 

aP®*® OlE® £35 W afa £5R$f ifl^ a^f, aif, 

^tw. ftf^t, esK, at®, ®ta t®Hft a*TOf 

WiftCTffefl ftlj Sl^Nl I lo.ia : 

(Spinal cord) i w^apwi, ^ralit-a aaftto ^ fi&jft (Foramen magnum) C«JI® 

W!f¥l *$8f SPIN® i ^$*1% <K$*V5% Wti^lSl 1&®0^ <*15® I 

<3R53P^5® Of® fl #W\% aiCT I <sKJW^WR fi^Wri a#, <3® aR® 

<i&ca »(ta fe'ocs *jk<* ^ws "*W®i I ^ Sf i OT$l ftg ftiB (MC^ wl^i iiql^ 

issasi ^aaat^, *rt, f$, ftfr, -q® « jji^i ai^l%s i 

^t, ’(QW'll ’Q ^P®^IP? m sWM'ecifl W*W *PS11 

(Nervflcws ttssue) 

cb 3R *jtobt ^ $#*)5[r u??r ^si <w 

®?S! ^f|JWT I ^1 ^P?R11 ^nj^i *lS l ® I 

^lumw «'piPI^ i 

t^s 5 ? i®t0i' i#®, ^Ni - - ^f. CT^re*re *. 

CTMPR (Cell W!y) t C^R^, « ^®&SPT W^CS aft® 1^£a(.<i* C^tPlffit, 





i8* 


5ft, jlftwlww, ?!9f^ ^*W*lJ R*i<h »fH1 «t!CT* I 

<r. Wt : fcfUCH* CSfe* ^ "IWt SMNIW^ fil*lP^FTI 

SfoPq'* ^ ^ qsiFRf, ^H- 

>) CbHKiW (Dendrite) : Mslftc<W *TN1^ ^ ^ aWfa'o 

’WlCT cvsnal^ ^Ffl RSflW OHlI^ ?TC?D1 ^ FlW <p«l<pfii 
*) *OHFT (Axon) : WWCh* FlCT fc<Flg W1 *T^T ’WltN ^3lfl5Sf m 

*nfaHi mRw *nrn «i1 < w t lfDc^ RSRfpi! ^tni RSQwvji 

*l0wflj'fl «UHMW SJliL'&H ^Pfl ^5^W«0^ aUlflM « W 

’ii'i <ks I R5I3ct»iI 'Q ' b uNc , w 'SWm'S) «i^c*i *l*flcfe wR 
«im» *tl«iiR*i ^FlI 


f 

t- p(sr&ii»i 
** 


'sul«H 


ISar lo.s : «n»R Rwh 


t8 qtafllfc «|RfS^ ^ui ftft© w *& «fcr <5fi> « ftfN^ «!4*llil «lfc*i ftfN^ ^tcl 


RiSRpinid *flpf stejv wtf ^d?l 



Wlfl* dJHlfcuto <*R1 *ft (Node of 


Ranvier) ^fc*T *tftfas 1 «uM&M ^r«im '■Urt«*ll (Axolema) ^C®T l 

fifeipra vmhicfm <8^ fttera chid© ^ <nwi ^ *rc£<iw*4*iw l^ram 

(Synapse) ^PlI s|^®*tc^ *& *I3T 'bwR<I' 6 Tjft RiBsc-w >il*^w|ii ^pit PiuM^i I RhjMph W ftsr 

fltataR* (Electro chemical) ’’Hilwo© ^1^ w|vs*i| SMRj® I PHjHpi R'SwiRjSajIs *ilw ^*1 

*foKf | «lte*i wlCTt Rfeiwd wta^sfttft®^csr *la^St Rfcnwti WHmfttSi <w 

Rw* ftpr 1J|^ 'o|'B*ii <*n*Rw HRhlRw Rfcst*ra SWH 'S"tH*i| 1 

■ifltfafl) RSjr sn^ 'siwt crict ^scar ^ <^#a c«f^ 

^aiowt '5*nlH*il C3?I*r^0ri 


Rfiscis (5(8 (^RT RR>^ ISfe’e ^311 


aj^HJ 1>£ «ll5,lJ Rw C®rniiT ®1PT ^1011 OT»f I •l’T WS OT*t, ^lOTl C<P«llS *1CH C&IC^IS wlsl C^llJ 

WC*l"ri C^T apH ^PlT? «| 1 C« 1 M ®^)*HI«tR\S VStyHl Grit^TT nRsW <£RT Rc^ci W||^Rc*M 

48i4hi i*ii*iM>ta c*iPr i wf <st&3 csj &toi xHm&ti 






fet (Reflex action) 

dRxj'Sl t^T 5 , ?l’t*ila '=(1<pft<}>«| « I ^*0f a (l®!lc*l jjb ?{6c*i '5K® 

*&*r 1 ^*i?ot^ iPraT 'aiRn'i ®d?l«HW ^IH i 

&aiw Riifl*! *1# ^ i sil^^S) f^tii spre ^ts ^idj RsRi'* iiR*H w ^ i 









afcnflSH 



cwflt ^nw ^ ^sswfi^ ^iw ^r$ ^■i*a ^sr ^nr i 

i*# >xi^ afe'f) fi^st i <g fes# pwm ^tNjt a?it afer^t ^ ^is ?sia ' e *Mipw 

^raP^ff ?<£*$) fij&ai*in c^sg$$*1^ ^°l wi i <fl^k.*i 431^5* , ?K*t Rt*jw ^Wf •Hal i 

srtsgjPBr ^ ^ $#*HT »km^ P^jms ^rwgRs ^flpiess ^psr wr c%ss i ^ng^si 

4^5 $f*Pf 'aaf&f® **&<$ mSu&h ^Jffp <3*K^ Wthwi (Slfe? St *iMi<ql?l‘ fj!|ia 

cunitiitcS aiwt w i ut?a ’qjtai « ^twN^H gtijr ffiasjFtdJs ?*ns# f?*ot*tws vaj firs «si 

MHsrr OlRc® aRS 3 ! ^ I C^fBa St ’SlWfilt fi($3R^ C^18j® CVTV $^Nat C*lf*te C%^ 

ci^lw c'rt^n? ^twibH 'jet i ^ Wfanwi <wn ^mPk w ^a i 

Iji^iV (Peripheral nervous system) 

nf&iw CJJtW i-5, (Wft « w^awfi at SSI& #SCT «1 OTFSfTi^^ff^J ^ C®tw ^TO^ST 
I^F ?E3T *1^5®} ^fES ^ I (Q^OTlW 3!#jv ^1|®S I HjftSMfe ^StlfN? IJti, G?H, 

?!?*, '^ J Iwt, ^1®, ^PTS?, ^ *FGTI CT?,^. CtW 

JjmjPfl **W SWW b[®MI 4Cd I 

«sidbi (Autonomic nervous system) ot? wls $*fii ^Rsa cvifit PtosH 

<?!*lwl ^fgj@¥ slst ^SteiPt'* «'^n i f^^ess cw- *811, 

il<?HPl, asfFTO ¥i$? aiar afistfos i <a 'scip ®i^?iBM* t**® afisw « 

cs?^!*^ CTlcat af^j ^<«i?it ^s i 

(impulse transmission) 

aipas 'a^tt Rfin-i ^bi fis^a t^ 1 ^t'Rt "af pi? *&fat W*k** e^ll^ta i *si% 4 s 

c?^ fflf $&Q fifes i *iQm 1 pslcv ^ ^tipr fisr w^tWsf ^nr c*lfe?^iw 
^ ^?T ?t ^t*vn ?W I PlSawa ?%feflt l 5C? fe*T ?HT W f%! ^Ifil 

<dlF^Rr Tit^r wwjy i fitapa ^i#^s®®bi wi S*?h?t sn^ e^f aicniM)? ^•(wic* 


<4# ■sjiwpiRit'a 'ssssfste njrar 

^H?t CTO I ’*R?I SlCTl^ TO £*T£& Rfe-j 

^ I *fl$ ^PfPTf 3|pa?E®' (tflSJW i*l 
l ^ &asf3re> 5S*T 

f?i& wra wt wiiE^w, 



ft*Rf 




ljr$ ^Nift w *nr Acjjfl 4itwrt rtr$ 

i»,& : v\(M -H^m-i if^l 

■$ c^ot Fiw , srtFtf ®w?r sifiRt® ^f^Rf *ffflpr ^ '^R* i 

tftf CWBT ^g, Rtff ^$WC*?9 ^WFHfiJ dm I £WR ME? <t 'ol^il TO TO H’SJFPIJ, SR|t& 

3P1 C*lRW Rc*n CTO I C*lR ^5 ^1 3&t ^SI <*WTICT R^f.^ ^ TOH 

c'iRto awn niff <wt i 


R^WST ^Nt ^t®tPT "Pf ^1% 1 HS I TOF «Jo*<l Zfl&w *$!?f ^itff, 5(t 

*h*oct t#$ctoit c%?i cro^ '©I'^ii was% fl^tcva 6'^ w 



C*lR«l c%$ 


, ■■.iCi'h HbBk HHui, 

UEff$ c*H ^ew ssqpi 


cn% lil'pj 1^i3j ot ^ f&csr 'site^ i ifrttw 


tohmH"^? 

srtropw « Rfeai $t% om 'Wama 
%*ra ^iRR% sjfa <ncvi <«m &* 
cTOv Rs^s 3pr ?n®a ^pow sNt^ 
ckar hi$*^§U towRutoi*! toh i 

•nRR^3*i $IRn f%s<^ d ^uws 

"^SC^R I ^EWR 'ifiRtS'M - *FW 
g^IpiI iiR I ^sctH a^cgficv^ ’WWF 

^ifl$ ^cff Rf?H5 wjf^to cte c$tETO 

atWSPijsfi* ^Ks^iMc-? 8!®ff% ^Ql t 

^1 

^Wt 1 OTKI Plf^T Jjf**!j rtw 

^RiRS tlstw f=t!^5 UN «CT 

SjtfllVI ttW C#f *tf?W*t 

5®JCtH R*^ ^C*T CtTCSJ 

dRbR^ls -qR» ^jt i 






rivwi- _ri 

n^wlS 
HlftSBS* 


4tt?m 
wuife^w 

^IpPfiS 

TjW'M 


^k® io,^ i ^^ctjAs "|»ijtfN 




eftaftteH 


i8<? 


vI-wim* ^ «rlWIH TO« ^cwH 

SlH : fffiia #3 31 TO?I Wt 'sTOHo | 1^51^ stf*^ i|M«TO*l 

^uc»ih 33H «ifar i 35133 sjf^r top f^s^s **mh cw TOr, 

;5 RTt*TJ #33 $33 433 WM 2N^8 TO | <W33 >HCt>«l TO TORD-T Stf^T 
^s *gfl> 3tTO >i<itt>cu ^ 31 4$ #3 <TO c*fRtC5fi5PH, ^wwi^wflBPPT, «H$MflGPft t 
ca!3ji<pf&3 **mh 33 i 

dftiitti'b #3 : m^ciivb #*r3313 fiifeim $3^33 wt i 3it3En& #3 top ftg^ wjh 

^iWa Rmh<m w i cfw <33 3C3 ^w?r C3t3f$ 3i$3«n!» #33 w® 35i3t3 3C33fc*i 

«nt^& #3 to 313 « 333$ 3$® wi 3ic3ifiH^$ 333 to 4$ wot top 
* i9aiw 3mt 313 i 4t #3 top 33 m 3it3ftrc 33 wh ^§333 33 i 

•UMMftfltil'b #3: «#W #3 3I$4UI« #33 t^PT '5Rf^9 I 33C313 3ftC33 <WMPl3l>J « 

*pm mf3335^naH w i 4$ #3 Top 33135s *UMNI$4ftM $3WM t^s^o 33 i 

31^313 #3 : *?n^srm stf^r ft^rr ^scer i #3 C3t^3 W33 'src^m ^fros wuwi 

4$ #3 R#|vs TO 3C3 3t3l^33 TO TO TO 3C3 3l31 4$ #3 TO 3$TO3 WIH 

^§333331 

#3 : 4'btiMM #3 fabR* $3C3 I 4TO313 #3 TO3 ^5J13»|J% 1¥ft%T 

<pi<<p*im f^ e t to i 4$ #3 to 3HP1* m to* ‘ p tf^2rrc c t 3t3ro to i 4$ #3 4 iito5#r 
**«h 138^ to i 

TOIIW^f : «ii^wUji «rp mm ^f^s\ eii^wU-n ®rf 

i *r#r t¥n^ l^naH w i ^ ^#ifN c4W*ipi ^=apn « a^w ^swt w 

^nsrt Rilal't Wl «q^ 3^-I^PH t^s WI 

e»n*flv 3t ^ sjH : ^ cm 1%^m « wra ’jspMw ^4 ^ i ^ <$& 

WT® (M5$ <#*1^ R<f>P|Vi) ^5t I 4^3 2tt% 

'SflRI't WI w ^ (^5 <#et^ CBC^n^T « 



wnt: sm -*iiyj&4 ^ ,? nwT TOifara mps*\ ^ i 

TOlffes^ TO WlH To To w TO* TO ' 5 f^® lS ®1^f TOT 

I^how t^t ^nito^ ^wf, wito* 1 *w ww <ai3 «H»l® «fiatisr ai% *wnjt 

TO i vii^cii^ wra ^cpt t^H ^ *mr i w tot kto 

Wl « <^IW1 C3mm ^IlMbWI «||4l<dM ^ I >®ll«lI^t-W ^ITO ^WH <5^^3133 





)> 8 %> 


##®tR 


RTlRo RCR T&X'm \<t\% ^rj RtWJ TOTf^f Wt RJRRlCR gRR ’It'STlT RR I 4^5t 

RRt, RR^R, R% RRpjR RR 0*RR 4$ WOT <RER Rj% RfaRl RR I 


^2r^t'b|i||wn>>l : 'R2|JWE?R 1^MGR Wl “IJl'S’llRSjMR RtRR 47 gflsft gtfSR ^rf^, <£lt#R<?fER 

$RgpM 1%?^o rr i $*i=apH rcrt ^r 3rr wtir ri cresr rrrt at^itR Irs^r rcr i ^?pm RfR 
awisHijoo! ^RgpiR Rt rr ^er re® *Rrr ifoiw ^iiINer ere® rr, agtERR rter stj^ 
rr i *\ waiter r^ Rr csrf^m rer i wrier^ ^ *rerr rr, rrt- i 

4 'sflgsHo (31% (£) WIW $«1JjpM Mr RRRfl ^Stt ^E®t4*1 MU RR7ER $«igJ*H tRffs RRI 

1>1§R-* CRl%T ERER 'RtSpRs'otER Mr RR I 4ETO &RR CRER ^fSpm C4RE4 ‘l5l bM 

*rt t^#R frsfc ^] r*er i 4 <RRf& rirr 6 ^ mw * «rRererr rer rie 4 i ^ 
wrr* Rt eIries <rir rr i re® «agtER jc4ic«m Risrt RflR'iEaR <eer ere® e*ier <s$ crie^r w«t a^m 
rr i r^r^ert rert rr rr r^r ^ewt, ffiaiRt rirt, ^*n ere® rriri, rr!*s rrr ri^ri re^ 
eresr 'qisr rsre® RtE4, gRR®r err RRt, efter rr errt, rr®t rrrer « rer rtgri, wrir mm 

Rt ^siif^ i 

4 RRRlft R$4 RR I E# R® RR RR%RR ‘fleiMW 
RtER I ®ER RlRt RstfRR* R%3R Wfl, %RR ERplR voffi RRR RER R^ 4ERR ^5[RRt Wf W 

Ts\m ^iiiit^>i ^om ^#hi c#r ^ i ^st%f 4 c#t c#n 4 caw 

<ims i c^m ^Rt, rt, Rtm, 4 caw ^nwr ^ c#t ^qttr mm <rH i r^«i^r 

'siFRsf^ (MS ^>|pH ^jr, ^>lpi*i vilt^Rya ^>|»|vsR «Tt^s I 


^Rlw^ (RMHu's agR<#¥tRRt^isrtI ^urrtwi ^ <rm^ w 
RRI f^RR RRf WRN^R crir iriTRRRR Pr|vr WRR RT, ^ CRM RNt RRI 

^RWR Rtfs t&RKRSr t^R*W«R ^RT1^# ’D’ CRW ^Rf ^slRRW I ^9JM ^CRt-Discipline, Diet 
'Q Dose I 


*$8>m (Discipline) : ^R®R WRN^R R]%^ WRT ^oR g^SlR #RR RJRRt R^rRRRIR 

0>) IrrIw « Wl^RR RRfspfRZ^T *lf^® RRJ 5R*1 ^T. (^) f^t^s R]RR RRl, (va) <Rl% (Rt^ 


RRwR Rfl^sT ^ f^RRotR RflRR R^ CRQRT, (8) RllPl'a 3gR R|RfT ^t, (<t) (RtM «tl^| 
mtfRR^MRR RRR^ WRt I 


R. RRJ %rwR (Diet) : AbRlMlUR f^R^*R RRlR ^RR RCRT RRT fRWR RRt I fwR5®rl^il RRR RlRRR 
RRt « MjItflfcR RSIlsrf «l^llSl RuPl'o « RRRRffst RtRJ SR*t ^tl Wl^RR RRR^ '6|^||S) RRItRR CRR, 
^fRRRR <MW >I*M Rt^Rt RR I 

R. ^RR CRRR (Dose) : Abt^lbM RRlR^ ^5t CTlCRt ^RR CRRR ^Rt ^o RR I T5^R (R|% Rifles 
'RRJRt ^ &RR RtQRt RT ^RgfRR WRR RRlR*f CRR I CRt RrM R^RlS) CRlto IrrIr^o ^RR CRRR 
RR^s RCRI ft^RC'el t^RRT RT ^Rt RCR CRt% RpR RR R*R RR, Rtf^f RfsH R» R^ Jt4lt«wJ 

rUrtrcrc^rri <arc® cr#cr^ m i rcr aroi wm * m cri%r^rcsir I^rir*rrcr ^j rw>ricr i 






'ShR*H 


J>8^ 


(Stroke) : aftoC** a$Wl aaft a*fcr GtfrF aat aa I 4ft 4aft NUN* atlft I atalaa^© 

aaftata a^ aca afeat « a$ atastfas© '*m. t \ ^ ^iwt ao© •nor i 'ataa aaa ^sRsjfaa 5 
ata OTR-iBw«rti at '^ifta* aft3t3a aw 4^a a^wt aa i aftarasa <a crot aaftre 
wft aaa i ft#© w wft©w> wsifl? <W aftow* a 5 ftataa a*ta i m «atata 

tftff® <?tt?T <3Jt#a ^§T VIC'D I 

cafflawt: «s$ cattaa wt atat 3^t*t ata i wt?|M ^?it- aft, aa$ aiat atat, w ftft tBa 
ataj <at# a'ssit atata, ate a^ata cat?© atca, atwtft ftfta aca ala, w « aifta wt ala, 
^*ia$a ata a*f aia^ asca i 


4$ wvm w ^©i^stft w cat#ca ataatw mnaft© aat?© aca 4a^aaiaa ftftaat ftf%^© aat?© 
acai ftfwtr aat aca <al# 'am aaa cto ala i (at# aft cto am, 4ta4ftn aa ca m aspt 
ftta ata i w <al# fts^Jt ^5aft a*ca 4ai w© w© wtis aca ateat ^©t ftta wt i && 
ftca 4ca ata ftaw*t ca*g aft ^ftst^s aa '©ca cat#a ^ff wftca am i aaaa?© at wt ^ca amt ^ 
(caaa- ^©) a?a*f <?ift ^st^sia afo ^an ftta wt ft^ aR© ftca ^ aw a*ata w©t ana 
wimiFH ftta ata at i ftftaaia sttafta* *to ^naiwj ai« ^© at?® » ft^ ^jaia aca a^an 
a^ca wt i ft« 0 i#cna at?© caHfta ^©t^ 'atat'© at a$att?©a aaa 4 aa*a aftf^at caat caa i 
'ataw <a ^ atafa^stia ^ta^©t ^lala, ca^tat ^© ^attaMj ats ^a ^^taw©rft(a atai ^la 
<aaa^^pf['»ic< ^I^s -^a ca^aia ^a^©i to ftfta5 ^a am i 


<at«t ft% « : aftsw a^a*t at w 1 ®faf& c^ata ftat ^©t ft^ w cata a^s ftfW 

a'eat ata i ^ <at#^a afta* a^taa ^ttaa? aaa ft% aat aa at i afts^aa a^ wt a*a aat 
aa i <at#a ^ awt atwt ^©t ftwaa ata 3 ^ aat, ^ta ftta atata aa <at#a ataiwa ^at# mu 
ata ataata&ia asat w® atta i cat#ta* ^a^ i $3at, aa^a ^aa ^wat aat, afa^ta ata^ atat, 
am aia^at ftfW a?at aaaaa i atamatatta cat#w at?ta atattar atata amttata ata^at aat cw 
attai wt at a^iai^©^ ^t a^st asattataaaia, ^ aa^st^© w&te ^fttaRq ata at«at cata 
aat a^a aa i cat#a ^ta fata ^ta ftw at^ia a^st aat^© ^atft© aat ^ft© i c^naa a^a caat 
mala atta atta w 3 j© a^a ftfwtia atasat ^aat^© atata aMft^ra a^atsatatai 

jjftwltaa tata : ^tata at^ia aat, atat m ^tt^a ^©ttaa a^ta ftwa atat, atat 
^lat^aftw ^ ^»tm ftaft© ^aa caaa aat, ^aa « ataiaa #aa ataa a*at i 



anatatlfta s aftaa <&m w^a atwa% a^raia# a^ a«atca atiahi^fta ata i atataa^© afts^aa 
(7M ^fta a^taca ^ wta a?taaa aaaa# caftan aia^iQv©! aifaca cwt i ^a^aa^mfta 

ft^af anaNtfta w atta, att^© aftaa ^attR'ta catcat ^ «taat ^wattaa ^ttm ataatftst 

a^ aa, caaa, ^ ^©« at^aa atiaiaitfta i 





i8b- 






7ft«n^s #sw 






H^'iierR'o *uhhi$Pw w •nor i csrM, -MJiiit'w < umm$Ph ^ w 


,/ts_-J^^_ 

<#K5|*lPr Wp^W* <£S*rfb <^TM Riff® ^TI3% RI%R ’#?! Rt ^Pl Ptff® RtffF | «HH4W04 fllffi 
^c?r *tff5 i 4$ eiww cai^e rrt rr i ^wwwi ^ c<nffiR rsir^i R3% ^ ^ 
rrIwIm Mwst otot « ^ ^^|Pr fw fw® * nfifo® Rre i c^twt RsiRfft g# 

Rite A* Rite ^ff® «HGr Rt, *w h*m ^rm i 


i#R?PP^ ^ RJlRR 4RRG R^|4©[ff3 ^H! RlRpT I ^®ER ^Wil ww® rw iilteRpT ^nr rict i 

t 3 #^ <mte cutes ^ aw <gRt grt i rwir ^NMirPiva rsrtcr Rjifteitfim, ^rsw 

*ll^n>»1, <9$^, wufto 5[lw IflBsfla ^®3tPt Rites '#ft?TRPlR CRRI <m I 'flte’lPf 

ctwiwi ipi ^ff» riet, ^®er <t &m \o w rwt <snc*iR rurrsoT crPi <gRt rir i 



RMRmRR GflRWPWH* «<PR 4R5 RtffS ^tff5 « «tldRT R^ RR *9RV^TlSFl^ (3# R35tF5t, tf51^ 

RSRff® ^RlRRRlRlim <fo R^RR RRtRR 9 t053II W <Upo<^vj %RtRRRRS TO ^® 

risti 4 $cro«wn;^i?i <rc*i jjciicfe.<w rrirr i 


^ crjir rrcrr Mm frsft w rier* cwfm rcr i csiriM RfkRR crM ^rmr rscr i 

rirMrr cririr^ cri% wP^®w cstRtM frofRR crjirRM %r te ^cr rir i cmriPh W ^ ^ 

crsIrrPi c*iPt ffflRRte torrr Rite RttR ml i wr msteR ^®ir Rte#®t r]rir i w rMr mw 
mw ai% ^fiwff 'srMw ^or wr <^t% hwi, <^m^R 

<W®r <wl <p^<w ’ic.^b I 

*h?iMph c^w mwfo'te ftar ^ <m i an% sinM «it ^Ht 

«l «IWC^ *lt ^T ‘ 9 1tC?JW , * , fl^®T ^'^Ib^iC'® ^ I ^^5tQ cm® ‘‘tFoft 

^ ^aUT, (Tflwm^f Wto WOT, ~m W <lb^'®l^t m 'SfM Mt<J, ^5 ^5R35 *m, 

M ^^TmPlT W, ^ 535m ^ ^GTIT (7PH C5?T13 ^iT f^t 

^: ^iwH'BrR'o wot ^Pter ^ft*r ^m*r ^ 's^mn ^ ^ ^*r i 

\bi^iw^ RuPiv® sj^t, ^ ^ "5^ mwf c^t ^ w<h5i 

<p|^(.»l ^IWl4 'Q 'STfW 2t^5lm 

*iw cwr ^®ph^, «M, «K, rpt, ' 5 nMi > -sraMT, ctiw*t, ^ g^j 

< #f^® i 4^sT « ^rlMf («w ff^R '8|5 fcsft ^t w i <m*t1?f 

W I CWT - ^pfS I 









hh ^ h#h hsr*! mm i oth- Rtw echm afc , h*^9hi*rh « 

5t r#t, w rr^ *nw, iRhibt hjh^r, hr? schr rw»m. 


HRR Hlt^R* HH ^®R H#H HR^ HTOI PR 
2F5R, Rj%S§S5T R^H, HHR RtHR HR, < # i 
«hI3hiI3* hrr « R*rtf%, ch^br.hrmt.h'brhhIJh 


^oRR* <mlw, WFl ffiHEH lH*Rt «R1H HRPT HOT 




w, *B 


(RE3 



taf HlRt <R05 HR l 
R%t RRs cw HR 



H 4$ 


If I 



sRc«l 



fot HH I HJ*. *lt faflt HRt 



RICH (Voluntary) 4Mc® 


HlOTI Wf CH>IWl JJR RIR CHHH^OR%5^ CBRICTT, CHIWTHR'BRT 



■RJSHt, CTHt PBf I 



3RH HOT I HRRH%H * HJ% ^oR 


ftRR tpfPi RR (ROT Wit 5HJ SRC 6 ! HRT HU I WIT H*$H H» ^©R t^oM% H^R PlM HR I 


^oRRsR 


HH5Rt 



RHRR CHStTRTt ^TIOT HOTS HtRCR *tlBf I 
hhh I 4 HsRSf HfantcsR HHR HRRgfR « 


, HRBH #HHHIHP? H$ HH I Rf^f^ OT1W R?F5HT 

toR OTffSR HRICHT Wit CHOP 4HH OR RR HRT 


HI 





Hlflfo HH 


4 HH*lt PIOT <#Z[lOR §HR : 

- frfwPW <PlH^ 2RRHRT 



HR I 


- HHH CHOP ^Bf HRH « 4H R®’!^ HHf$R HR| 

- 4 HTtHtTR HHHCF5HHI HC© CoRtR RfcOR H^P HOTlH HRl I 



^Ht Ht RWTR CRCH Ht PtCH 



at i 3 o 



H RICH tHH WICH HHtCW tHHRH Hf 
5*t HRt HHiH^lH I 4 iSwc*|J i<5<5o HtPT 


HTRlWf 



H§ft 3ICRI «qWH 


HlPT iflHfij Hf^oH Sll^t HRt HR I t^T fifa 4 HftH*«CHH 'ulcers 
HT RR^SHT Hl^H SMHH, HltPR 30TtH, teR, R ^RH 


"RlR : HRR R 


HR 


H 3©R H’MOP Plt^H/Pl^wU R^RR HR ^ C?te 









iffo 


fcw «r*t 



\s. ?lt? ^, 1 T 

s. w^lii j|lii®">si Ulster HU'S f 

ff. *Ui«lHI^Pl*l 



i. BRCW «)M1C«M '■llWHI ^STI 

*. mi^uni jiwjm w^wi <m i 

<wR4i»Pl «I5T 

i. aifaf c«tc^^c>iH whit? 

*t. sn^R qftuffiPH 

' fl II^WlJ 3 l «l V ■UMliWH’H 

i. Hit) css “rfsl Rh1c<p ^RjS'sT <pcs 

ii. VCHH *W 

iii. WUsl I^ll-Hii Rii*JH w 

fas* C4H1B »lft* ? 

*.i «T. i«ii 


*r. ii«iii 


i, ii«in 


R et>* IB win wi I cnl» « « 8 r*. 4c$t ffte 







iffi 


o. *A’ w e^# apiiBfj i 

wilCTh* ffospfM *f. ^-I^^Bt 

*f. *llR 

8. “il*i*i^i •vlUls <pm *ll^*i^i »jRJc'o c^htD <pcs ? 

*f. ISwIwfai 

*t. 'oul^PlPl^ i!|pp 8 

i. «M ^Mta *iw *ifflor 1 33ic® hu *lt^ *Knwt w i pr wi, nwfe *u 'flilwl 

qtlftai fflffc UNt <W^?lfl> WT it®T I <^P*J®T, ■f^'^PTW 

•Tf, Mjb '°( < l'Hlfl ’I'pw, I 

<H«l*lf^4Jl*l ^ ^ ? 

*r. ^ ^^imf 

«t. i^PilW >IH>liM *W“I -Wit TO i 



HIMT 13**11 ? 

**t. kUHs^i ^Its* st*i ^jRlw PT*f I 

®f. Hl*HW« ®*^1 V HI fca(3w 'A’ ^P)4l 4JNJTTOI 



< 11^1 wrt 

(ReproductLon) $$B%I 1 % S T ^ #WtBr 1^P?a ^Hl 

sfflf&w $#E8 HW i ’iffas?*! stef 5 ?^ sj^gt^i%sf ijwis jps *ttoi i sll% w$l 

aH'lIRT Mii«flJ *!<* W^W I A WOW SW 5 ? Sfelf ^CTiGRfW I 



■ 8T«MWfl Wii« ^iWlf I 

• Sf^R ^EPIS ^T^Tf 4flC* *IBR I 

• 5?^W^S^3T $to*i btsM ^Tl?$S7 ISftol C^ %%*& WJi 4^ ’ s fRR I 

• '« fiifa UNIT '«$S *Hi3^ I 

• «w(,*w ^JWJl «wii*s ®sSR I 

• ^1 fl ^wsFic^W ■’ThH | 

• ?f^ ^iKSwJ hI^ms W 5 T*^l^l^ i fT 1 WKi* 1 “ftM I 

• SHR5T ^tfesj VsT^-^i ^JHJt WP? I 

• 'STFTC 3JWR *IBCT I 

• m ww ^°r, afeswe sd^r^ot ^s i 

• ff!C 5 £ %'*($ « 3 |w < 4 ft%f|t «uHjI ■wit,’® I 

■ «q^5J ^'QJfcq Cll^td/ ftwifc ^!®Pi ^£& RtSSR'St ^P? 1 ’RM I 

• ‘.'3$57S (U^Stir 3f% ^SSiFt «M*I I 



ertafresh 




'Bflca 3 ’ef'iC'i^ <Tl?f e tt 'Q ’J^ 

fkRR wn ^cr ^sT wif^© i ^^rtzr fkRR ^§7 rcr <j%t care « %rr r%^ fR% rcr cw i 

%*$ aftoRCR* ^t ^RfR, R*tRR RER* «P%® CW #<R3J ^§J Rft^ ^Rlfw <?®RfR JjBMMil RtRTER 

#rr rri w i awRR Rt%©fki rir « #r ^©ir af^a ^ rjcr ^s%jr 

rirrr crer am i ca aftana EaaEat #a ^©ta a^Raa ^fa> r*er ^ier>$, asna rer i 


a^R aata^ ^ aaaa, aar- « cata i RtaiR*^© %e*i% 'ika cata a^R aa at, ^©er c^kRt 

ER^tER! 1^21% #R CatR TRIER'S a^fRR R% I &5 (21% ^mtf\ §f%R « &5 (21% aaa at% cata 
a«HWH RtRTER R^ARR ^5» R?ER I C^R WTO RRs^aft «f-Ml*H aR^lERR RtER RR I 4 W 
^RsfikR* ^ «r*MM>H « «IHJ^W aft «pM WH Rt %*R!t (Egg) RRI RR I 4 ijaRERR «t*WM>W 4R5§ ^jFI 
Rt 4R5§ CRER ^ ^o RtER I ^© ^f%ER 4 TjRRERR WRRERSta 4R$ CRES RR I^RtRaRt# fcfor I 
RRR 'RRRCRR «pW«H 'RlRtRt CRE5 ^R ^RR CR$ $%fER5 fosjRl^ $%R RER I 


epnwn ^f% taR 1 ® 4$ ca, wrr ai^wnw wot taiftR (Meiosis) r*r%?© ^© aa i 

RR7R CasfcSrtCBffcSRf R*|Jt WRR Rl^tERR 'RE^R* RER RlR I Wtl ^ ^RRWlRRR 1R% RER CR 
Rfltc*lfl» RkR ^tff© <a5kRk®rkRR RSRJt <jRRtR 1 5fRR R|\©C<PlCRd RRtR RER RlR I RER 4$ WltPlfiSft 
RlWRS ERRa R»l«fWH (Mitotic cell division) RtRJCR R1RRIR %l%s RCR 4R# R^R #RW^ ^ 
R5^R| ^ «kR 4Rsf& #R R^ fkRR RrR[ %R R1WI 4 afcfflT #R ^©1R «%J^ RR'lRR ^ RkR R^RlRt 
R^TRkRI 


a^RR RT ^CR fkRR %RtR ^CR CW I «%1R Rt RJlRkl>1%t ^ ^ RkR R% R#3 RR5R 
#R (iTBtCR R?RRR ^ RRR awrf% f^%R RkR I ^R1% ^RkR 3^RR R^R ^1 %RR tR%$]R 

tgR?rfR\5R R*CR | $ WR3t %^5f% #R (RRkR C*m R'»l®rWR RtRTCR WRR R% CRRRR &5 R%RR #tR 
a%rtR CRlR WRR R?Rl^s ^R I 


sjetaa 

a«MC-M ^RT ^ai^% %*IR RR^RR %R$ (Shoot) ^RI tgR (2t% ^%RR a^RR ^ I 'RlRRTWt^ 
CR 4R5^ ^TPR^ ^jPBT WIR R^RT ^ Wt (t^oRR 5 « Rft^sRR 5 ) a®HWR «fRT I ^ 


RRlRtR aWRW CRR I 'RRT 'SRR^ RRIRIR ^ 5jRR Rt 


aenw RRtR^t aatR 


RkRI CR ^jCR ^«R ta%© RkRS ^skRS R^ ^1RCRI ^ «C4lWl 4R^ R«R Rt RtRkR CR 
W’ff ^ R^R I ^3^ RjRtR* R^®RS «SW, "?gRW 'R^gR* igR RCR | RRR q \ sftRt ^R t^RR 5 « 

Rf^sRR 5 ^d»lt ^a %0 RkRs CR^ ^5%5t tgR (Bisexual flower), t^oRR 5 Rt RfjfaaRFPR MWlWI 
itlR^ ^a%o RIrscr v ©1c < p i£|R5%5t "^r (Unisexual flower) 'Q iciJI^ ^•jRpypo R|<^cr ^1< ^R 
(Neuter flower) RCR I 



t^tt^ (Thallamus) : RtRlR 6 ^ CRlRtR^lR «aw.^?l5 ^3%R 'RR 3 RtR R*ER I tpaTO ^RR Rt^ NR^ 
^5R^ RRRR RlWkRt RtW | ^fRRS ^f<R% «kR ^R RtR I 

Rs^t-^o, ##®tR VR-ioR 




(Calyx) : ^iRcswi j 'o*i < pc < p ^R> <ic*i l ^Rw »Tt wls R« ^P*K 4ft ^Rs'o ^T 

'olw I 43T dl'ift ^c<p 3®jM I ^R> TOJ d^'o n*Iw ^f’Ct CR?T I 4t.is 2W1*T 

TOT ^JjPRT RTO4 TOlflPllW cam, ^PS? « CTOITTTOTO CTO WtTOtI ^WWT 3RS CTOS3T ^r 

ww tot #» ^mr to ^ *mmmh* , *mrw tow to to 4*rc cto w to, *it, «nR 

^*j|Rw '9||4<H TOT I 



*fic*wRRs[TOf (*i w <ic^) i 

WTO (Corolla) : 4ft -slRcsm "to CTO R^la ^TO1 43IT ^Ifaw TO 3Rfl> *KTO TO *IWfi£ 
TOT I ’iMl^’jpi *TOW <j i '® l i*i 4^TOlffl 'TOI 43IT 5 tWW*1'fi UR 5 ?’33TI 4Ht^7BT 

TOJ1W% ’"pH’fjwlw tail, ^Pt OtfW stI vca I ^RW iiwsi i w i a (^»*i C’lBFRR*® *Q ^PJ’flR 

1 TO*f e t "TO 4W. •TOlTO *iWii»| TOT I wiwp W cron CTOff CTO1TO® *£C*W ’THlwc® TOT ^ 

C*tw ^1^1 *jj -9M l 4*is <pl4a**i »wmi v biHlac*ia ^t'o aHw* I 

I^WTO (Androecium) : 4ft <gc*w ^§R 4^, 4^ft TOI1W#R TOf I 4^ ^TO5 slRft 

TOTOt((ETOTTOI 4^ tf^TO 4^^ 4^lto IJSETOr TOW TO I t^ETOBST TO3T TOt R9TO 

*ravTOsr tot toto *HWt# It *iaiTOt TO tot i •btw# « qro TOM^fll toto 

CTO^I TOT I TOTO%T TOJ TOT ^3TI 4$ *BTfflCT^ 'TOto TO CTO 5 ? ftiW TO? TOT I 4$ 
CTOK 1t®W ^er^*1 CTO (Malegamet) *?T I ^TOTOfo TOST TOT Sfctf TO I 

TO »^TOS •(WS’tWT *11W TOT I TORT •BlWTOfllFfl'e TO^ TOT ^ 

^91 HsHtw 4^ «HTOT ^TO 4^*t^ (Monadelphous), CT*R- TOfj TOW R*f^ 

(Diadelphous), WW- HM 4^ <11911 '®1c<P (Polyadelphous) W^, CWT- 

R^fT I WT ^ftW* ^TO ^T RrotwRTO (Syngenesious), ^ ^TOt1?T 

tW*Jtit^iH TOW 'iTO WB| (Epipetalous) TOT(W- ^5StI 








^ «r *t ^ « 


(Gynoccium) : ■^■»«<i<p 7 t'6(.<H* iflRT , oi<HH differ C^FJJ1 <£lfl» <£C®ra ^IST 

«('9jh"lj^l« *w I *4l*ow ^t ‘*R t lf*R* ‘ s 1^°lar (Carpel) *1^5 ^£5 *ltBT I ’^wia 


fa*iIt ^TC?T, W- »l^m (Ovary), H'fii’® (Style) 'Q 46*1® (Stigma) I ^PR <p\s>Jc°il ^®l3r 1*TW 
■^'*'ss < p 5 ll^'s t£(^ tiRit *1 “j4olw "taHcawi ^iM **IIgs* ^R 'o|c < ? ^y > t^ v kll 


(Syncarpous), ^BT ’“ihM 



TOI 


•ftfiiow ftpn test *iw i w *hmh»ki 

R^i# ^wwn *ijm *mwB «r*w *i« ste*f w i 


: <Et«M Rty *5^ | 

t’twf: "sRiltfr.^W.j^ctui 

■^T^WR^Br <SBT CT CTlRt '8Wl WIRIHI jjlft. BWIM sflfea ?IH I 

: *|6H(3H SWC^FT I 

fc*1^*l : <flwft *lH«R <3R, WT'ai^lvl *IS| I 

^®T BlCT 5 I'^H?T ^RRt ^ <y«j fowl alc»r ^ «l^l ’M *JCS| *I$M <W I Pt Pt bpibi «tteBr 
BPM 


csrst ^ i <sf& ^triht ^rsj^rr (S^f& *n«riwi i 

ait tihiw 3?"BW& ?m i «5i1^5 •tfFF ■srafl^ <rc*n <£] iris 

tviRrar wr bIot bIbt viw Tt*isw& «bi i "MMim-m 








t ijfrY . — ... _ 












mlmi p 


1§5 ».* i W HftlW Tp^dt, *1^3 

#IMWil WEST WJP^'VWW '&NHR «l^fS 5 ? I 43££T fa* *lHl4 HlFfeH #fll ( 

twtUR 

*m 5WWfl TO *JTI «8M»F? TO « 

ijgflna *pH*i ^ mmqt •e^-^t ww 

afiSJSI TOJ ®t>BI •ftfgps wSHPSjl'® ^SfflCT "MPflNH ^Pll 

^fflfflPiww, to- i. ^-*stoir * *. *s-*nn*nR i 
i« *r-"'inH*^ t <a®§c ^?r Tffr tjw ^b 

^ •!([ Hi 'okt *laj ? iiii’'f wi I ^ilital, 

fftll ftp* ^-iflWIflH *iti> I 

TOI TOB® TO W, '^TOSts^' TOJ 

TTT •HrtBl^ a? | TO 
TO* TO TOff 1 tTOJfl HlFI 

1? TO TO#3 ^ICTI TOIP$? CW7f W!fei 

W TOV I Wl TO! TOW #fePf TO?T 
^ *ffl TOF TOW *ttf H ,; %$H§R"IIf 

$toj ^fw i to?i *li?w TO'**) ton am toi to ft* si.a *^*-h«mi*i« 

3?-3CTTOlffcb 

*. •srWftR! <ctS ftsj fclte*M wr tot *ai*r nfr tot to ib-^swft 

$Pt l^ilPl «H0© HS—Hfll*lll-i ^E»flWf’flu i 

Hh—■% sHlnpra ^Mn ^^i, ^iwf TOipalHwiir $fif ^i ^Jlssr, ^N^H& *1^ 

toa wrftflfer toi ^ wro too WTO totom«%s i'tfa 

W to I *? ■%» PTO w *lte; ^ts Ifh^'TOi *Hwt'[ <iiro *tte$a 

m i ^ ^ ^ wbi ^bjmbi^ frsw w n t 4&s ^ «nnH^ w»mni* 

wte ■frjw *!^ ^ i 



^Sf-^lBMflR 

















•law ^iwsrasr CTiar ^uctw 

qlsl ^cii <m I OT *&M «rcsi , t£*jw ’’tfrw Rmi m 'slw 

•wMUMfl *rt*n*r ^ti 9 tift J ^-«t5wf, *it1%, 

Hlyp uiHlfo *llyi 4 J JSQ*1SI *ll*UH &MGS N*l«f <PCS I 
C*fff5 ^rtt ^*HT 3IW31 «H^C*I *I^Wf Irt 

wvplti I C 5 ! *t»iBI ^irei H*iWciR^ 'Hits wrt ^BTI 

^gjPT ffitS <U|M V M<'S1 ^P®RT 

flirt i «iirtrt ^d> i whim* ^Hrortwi* wi 



rtcvs qpM 



i 


16 ar-sj.c: *l®*wst^ ^r i 


*i®rt •ttfll 1 ^ *s^ «iaMaj « # 5 * ^ftirtt ^r, pph- fspgt. 


^*1^'^, « TT^SlfalfN I «*PW^rt ^flrt rt$ I *SRIT 

^irtrt otpt ctc® *fiwi i 4rt?r »i^j6 'sfliirtl « 

iwifN®, vn* tw tot to to*t cro lawcr^ 

^i*n to fa® to, Pw-qFT i 

*1lFbWffll ^Pflrt Tjfl ^Flrtl ( £|?IT "HlRtw 

wHc» H|tf] | tipr^ ^rt I ^\%^\ *i*sl R*"ig 

’J^jc*w ^5 rtfl» i rtw trt HlRc'o 'o| j ic'o 

TO '’jjtHs rtrt efllTO c*rtlw$ ’IsHIfl'i *id>, 

GPH- *ft®t"flTe*ff I 



IS*-11 A: 8nPhs# 


aflNft ^*f «|4 )ch 4 <sft to »ifer® <nwi<rosr 

«iM%r ^r i tfl’w Hrt *N to *r •its •iust cro- w, jift i 



*BHTO*t ^t-MJlwefcirt^efc* to croi 

*upisr ^Bitstrt^ HaWflPlw **fm 'w^in^ ^ 

^Sfl ’RlWrt^ *N%C® ftdlft'B 

I 4 R»|etc*l CTW *s ai^*Ii> ^ c<pl<l »jPi» 

^ri ^wwn>w (Tube cell) 

~m\ 








fit® ®l^|5#f (Polcn tube) 4<R CSHlMllJ® C^f& Rwlfevo ^ ^ *$&*& 

Crt^ (Male gametes) I CSfHlCsjfD* CrtrtS ^ R*I«H *Blrtrt®tpo ^1 «MHH|P)C'b 

■winsw nvo Mtrt i 







^ (Nucellus tissue) 
wUPFlfif ' s i*?n» iffft ■'iMts 'nhl*u ^ ^U1 ^ 


csicSt^i^i ^ « 



R®l <$ 


C^fl? Pk#bw 1%5|br (Meiosis) sfljj El?^ 

4jlzi^'s (n) C^i 3 ? »jF£ ^Sst I 
1%*^ C 3 ^ 1^5 ^EJf 1 MPij| ^ ^ t.*?RfI> 
c*tcs sssp'T 3 £^NPjc® ’’fih® ^i <fl c^PsflaS t*p$t«pl 
■5J0CSW (n) i Rrs*# ^ 

*$H© ^sr i «fl ^N%i ^ w*c® 

OTTI <£RdS 4 TjfS (■■ffSt^lfl *ms TfSB 1%S?| i: ^- 












*tcfl t*M!^ <s*cs c«pfij«plfl l 

•Bwil’ W! 

<$0* siR<fi» ^*0 C^IpPT 
^«W% (RS’gwiFI tfTOT 

*tst*ma fsd®*® w 

ffeflESi® (2n) C*fH 
(Secondary nucleus) 

^S? ^ 0 1 ^ csris 


p*tirar^^S (2 n) 


m 



^ m %*^T ^weuW»i>J 




^fR> 

%*^WR?l®S cvR 

(Egg 

apparatus) ’SOT1 ^ 

TOW CWNffc ^ I <50* 

ffr^n (Egg) « ®RT 

JiWlIi C^FR 
(Syuergids) ^ $8 

C^5 (Antipodal cells) 

rot i ^Ic<r 3j^wP® 

$§fsiI otr rr i 



(n) 




c?*1fOTfla (n) 




OWnrartowSt ¥*0tWd!wSfl» 



1$iH^.fe ; fefteBT^N»T 1>ff 




i&fl-qfoasH 









(RWinh) 

afeiiHCTW 

PlwSfitW&BPt 


— qwi 



fa'N'KrS 



WHIrfat 



prcw|ft&fam 

'iks'lS c<ph 
VUItJlt 


Ifc*- i i. i i: l^t^T £lflf?lt I 


wiwpw tfpt <#=1^ *i?n*is^ ^wxi 

^\W> (Style) ^S\ <iRm 

’lurnift^T csn 

^Bf I w 1^ *l*t1^f CiW 

'SfSfofflft BFE& ^SBR^T «W 'qHVlftOe 
^ I 4* <iPPf& HHtyl ^UpT fsH®^ 

«rl5,c , »11b (Zygote) ^R> •9W I ^IST 
■^•H PfH M>flj<M*! ^flPl t^s 
^BT G}dcfiv» (3n) ^Ptf (Endosperm 
cells) <*E1 I 

flliT i3<P$, ^RBl , jj!BM , i wlws Iw^ql'l *s '3| v li|f5 PR*t C<pRj<Pls ^flPf RPl'® X*f I ^■ilw 
RR«4 (Double fertilization) ^11 ^JT I 

of new sporophyte) 

wi&tis wnffc c*iimum$c1ih sm <?m i 4* sm fo&i*w ^ <s\n ^ ^ i ^ *iw ^pm 

’iflP^N'e ^ w I lrftcrilclfH R*>1®M (Transversely) ^d» I ftPEI C^lW 

1%% (Basal cell) W cn»c,u<i ft bps c^hfCcN’ (Apical cell) ^®lt I 

<$ C^Pf >j]wi R'3|«f*i I %Bf ftBl whfS ^(.M ^11 -'ilcxl ft>ft) 

BtBF (Suspensor) I anpf %M3T, ^fT « ^ I TOW 

p^tptf^ptft JWjfBjjj w i ^ w pm^pri OJatiiyj 'apik 4?r 3n ^?tw 

®IIc<P I *1^*1^ mm ^PIJ 'Q 3)cer ,# l1^ e l'5 I 4 ^|ef '5JJT ^fl®t 

(P*l1w1<p|^cw I 

mt pm <n^ MtpM* #N 

dRsf& ospMosi buc© ^11^ | 




^ofl ®l?i 


: 'sfprar ^ <pfpo '^fprmeps ^pr, 1^, ^ir, '3H^ J i ®nc s i®T, cw, wm ^»nfsr 
^pi^?rf^ ^ i ^s\, fit®, ^ ^q#s f^\ i ijic^ ^ ^Qnt ^r ^ >i<iler Rpim Sca^ <wi 

^ri cl^Hic^s ti&sili RR'® < p*Ktils^iil ’t^Mw 

<?r ®i?Hhiu ^ w ^®i?r ^bi ^bt ^ ^ %®i f\Hfa ^ i 

RR^m «5 *i?i ^ 4 <wjiw ^<11 «mjhj 'il^J aw *« «iw ^r^pr i 

^^ 1 ®tc^ 3^o ^Pf, BPR- «fPf, "#HI ^PK 'SIHJHJ ^ ^ 

Wf ‘ ! # c t'® ^ 1 ®t^5 ^3^5 ^ ^PT, PPH- 'STlPPr, "Bpr®! I ^ 2ffa 'Q ^3^5^05 

l^r «tPt «T*f -^r m, ppr- ^ra®r ^r, ^pi «c^lf 5 ^ ^ i 













SH%r SteFFT : 2#Sf5tffs ^ WWtWW <?NT 4 W I W- b . (Asexual reproduction) « 

$.. CWfa 3^1 (Sexual reproduction) I 

b. '5TC#T <23% gftteto | ^MIH«TO (Budding), R'sl'&H, ^^ITH 

*Htoo tofa ^11 

*. CWft StCRJT : CW SlfisWlW ^f& fW’lSfc ttotW 2ttf ^ C41W ^t *fitto (Gamete) 

4CW 44^^stWW tot4« 'SftWI 2f5RW 4% « 7Ml4-to4 4£W ^4 cwfa gfgf^ 4?TI 

to4 (Fertilization) : CWfa aeHWsl '5RT tof4 SEWt'SH I ^ 44f& MW4 srf^sTft I CWfa S'SRW 

lwt4 to4 4?TI >|Q>i|'e|C<l tofjp® 4CW *fl4t 4WW ftiSf4*l1>l 
’IW^'IW 4W | iiT#^s 4R[ CW C4lwf[> "54 ^oft4 ftc<l4 Hs?It 4WlW WWl 44?I I 

'Q ^5?lt (n) ^ 44 SW (Chromosome) W 4£W I Wl^tf& 

%tfcm (2n) WPj^W C4lt>j|tef|vjRto l ?# « tl^ow «pHt4ltfM tf^®T fllB® I 

to4 si&at tol4»lc<i i C4w®r 44§ awlfw <#=14 i japf3,«tol$r toj 4ft 4*sft® ^r i few 

4t«rtim 4 *iI34sh%t i 44«w Afoa *w £ fttot4 ftto 4wt wra wt 1toi4 ^ «iwtww- 

b. (External Fertilization) 44*. $,. W8l*k<i4 (Internal Fertilization) I 

b. 4ft*tol4 : <4 tof4 l4Wt 2lt%W3W 4tto 4<4fto 44 4l 4ft§to4 4tW | 4 

tow* ^\m^s *nto 4 m 4tw 444 44 gji% 4*to w 14*4 i cwt- 1^ qwc^w 414 i w 44 

4jfc>44 wro cwi- ^w?r iWW sletll^H ^ i 

(w «HHie*t Tflcsf <#f^s i ^irs^ tiwjw 

sn% W5i tqWJr i 


tow 4tii4^ dllPi^ wrt- to ^ tesr® onwroi ^rnif 5 !^ tor^ 

w ^#?r 4^ c^n?r, 4^4 to-41^ t#r^p ^4 44^ w « 

tow if4 t&w aent-M tfC'itM ^ft: 


^^PPHC4W 


■srlf ^#5RW (41W 

t_ 
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Wf^®1a RmWa tfSRR aflmt 'Spsjs awl^R I 4 aUmPtaPfaSs qVft ^ ^ « Tf^R 

«Rf<?mi mpaa fipr$ sn% ^k a®pmaa ®mj *2)«^ <jaw *m ^6ih i 



$WlW«I CWat «CT* OT **MH <*PP <MM<I 1*4 dPlIilPto aatf I at alPlDa Sjf^t cawl^^^ I ^ 

ammfap %aca at$a 'aTPocsr caisa wa aJfcet at® ^ cacsa f¥n% ^ 

aw fiwt a*ca *aw. amm^a* Hmt afrw ampu aarn i wtr ms *t«wMiii 
la W ^er atatfaa ai51a^D*i aw tawa a*ca i tafa$ aimta trot caft at am fasaaa aca catma 
aawaatPWacfri catsatataam'spapstftwcaarcaai 

'aiaicaa caw. #a*[M waa wiv **«H ftsaaa <PCd i 

i. alfaf (Pituitary gland) $.. ai$ac*i^ SJt^J (Thyroid gland) vs. '»ult^ah Stf^t (Adrenal 

gland) 8. lapHBBT WastfNt (Testis) <f. %*amia «P«lN (Ovary) b. (Placenta) I 

ffii^Gifa stf*a caw ^a ^taa* ^caM « ^rtw wrta law ^a i 4 wriatpat wastf 5 ^ ^a, 
wf« aw fara*t, ai^caw wa «■ya wf fiw*t aam i ^®wst 4twt aawma l^wi w i 
attacw aifar caw ait^faa ft w aa i <n ^om frtft 5 ?«ahPw ^ftr, cata wt wh « ftatw 
awt w i «uiIi&HH sjf^r caw ft w wna catam ^ftr« cata wt aw a*i*M aw i ’japm 
caw ftw dJyfcivkM «'aiJic'jjneH i aapit fcaataa, c?ipp«, aam ma aaaiwi t^sflft cata 
wt awr wi aw i ft'ataa caw ft w tc^icen, catwpSaa « OiiBm wna cacawa 
^o^a^twr^, at^a^am^?fi^,^a, ^aat t^it%a^cai 

^aarnw %aa ^an * w i 'W caw fas^s caiwfifaas«caicw^H %*amia ^Ria af^aw 

^wf^o w « *5psif*aa ^*r i^rara w i 

^taa 1^ w^caw ^ppi wsra«Ha'oai warn atw i wt ai^ta atca atca «tw tafl^ 

w a^aa wi^c^si «fwia aBw atw i wrta ^ Ra wf 

^raa atca 1 1 5 !^ atawn «il^>i w £wia « ^car ^a%© aa i twra « ^caia 

a^wtat ^cat aasa^wH i «a aaa c^cacwciicast « atafaas c^H cata t#i^caw fwta i 
'stw cacaa alter«1%®er ataw ad?, caaa- c^cacaa c^pp a# a^Pi, aam ^r ataw ^r« 

Fetsr ^ t^itfa i 

artsa^wtca cacacaa cac^ caaa a§a^a aHaf^s ^r ^»t ^cat- aiH^a« a^t« aawt^ aw, caw 
wPia ^r, at^ta at aPw aa « c^wt asafwt ^r apt t^itfa i aasal^wia caw cacacaa lafa^ 
aartaaaaa^gtaaai <tiwaltaasatat^taacai aasa^itaa waacacaata^aawotat® 
a*ca i atataas 8o-<?o w aaa aw cacacaa at^ia w w atw i ^aa ai^ta Bafacaa wj <ra 

^caatai «awcawtaw(Menopause)ata«rR^4Hacai ^atca^awajcaf^aai^acaatataaw 

a^ia^ cacacaa a^gta aPrilas w atw i wh aacaa am ca® apt aa ^aNf^as a^gta wia i 


^t-^i, ©rHfossM s.a-ioa 



flaR®la 




Rsla aSR*i's ’llR<ilR<? a'aa l R^lws hNjm ^f5t—^Jls ctW 5dw4>l*i q<*TD T tlsRta *1^ 

$r£ i ®tat ijsfPT RPfaiti caatwtt ^ac® aw i ®wa awr csia, «®tcatapfla *i**i4 ac^ \ 
Raitaa attaw «4¥? aaa te am aaa*ia i cswtw ^o w wis’ t*) ^ 

a!®ar vSiB'o *iii i aiaj Rsiws <pc*i cswat aratsH® aaw a&tBH ^»w i *4C® H'iR'2) at 'q fooMra?, 
"stem aiiaat aiw i 


tiRs* *i"it^si aiajca wR I»H*i at? i caTa R*ic*is aaa t®?aa steaa stwt 

aw i ’jantt® ca®r atw i at ®tw *Ii®Rui *# «mh«um l&w swr aarc® aara®r ^ca i aR*!® 1 ^ 
® R^aRaaat?>DaR^lRc'o i ^ R*ww Rcq* aw i ®ca cbw awswteaca, •aasl? 1 ^ 
alat (4a*fi> alar Rw®t RR^ aa I arnica alaa owa R®w wsRwa* at? i 4 Rcta 

awsw c^iCTtiwia (n) a Rwja <smw oicatwicaa (n) Raa at? wr ^?w iswro (2n) 
aa^aw antc*i1? (Zygote) aa i 


qt«ta R^H : RR® Rwt ?W ^lw 
RwaR caca ^am?r Rw aslaa aa i *4 
aaa RR^ %*at^ta wla R*i>bm at 

£lo»«r u a u'® aiw i ww R®i«iwa caa 



c^Raiai »n a%a ^®tw <icrt»iR«U 


(Blastocyst) aat aa i swine'® <4a act 

ca atRta%r , aa®ia e tt aa ®t ^t«i5rcaa 

®MJ '6|'sJ® I 


caw aw e a%oR a^aaift Rat 


»WR'6i awj 
’eaRceM 



»b6^Sla 

SC'S 


atfaSia hihmi aiw 
^iwanwiataro* 

dc^ jitMSI Wl *W$ 


wlhhws 


jjlt^lPi*? *iaa# Mflfl'Jjwi -wMwa wn fta *i.vo :aiyiitf attar 

arai^r slitter ae® aa i wtaa ate ^c*ia <4 aasjfcw ^ a^am (implantation) at 
#uma aw i ^atga wtaitar a^ef aaana ^Rr *na * alaa Rjc® *|R«I® aa i wataa watoa 

<^Ha a < 5 W*R asaia aa caw Rj ajoat h^rhi aw i <a aaa aiRa 1 at awra* ^*r aja 

ala i ai*na*i® av-8o a*®ta ■'fot^at Rwaii aiw i 


TOt (Placenta): ca Rcaa wla aiaica al^ arai^ a*aa4ata ^*t 4a^al^^ala,1^?a' s reaj ? r* , t ; ^ 

^nR® aa ®tw aaat at *t^t acai ^*t araiaps c^atetm &-<t Rcaa 'srcar wh aai 

a s aa^ i ^W ^tHs R > ? v c^ia <aai al'j ^at^a ^ws^caa R»^ cana RRw aca l^aia^a ® s® r iiR a^a 
aaat *1^ aw i *4®ica ^r« al^ ^alaa as*»®Ma atar <4^ ®iRt«a'ij aaMltil awt t®R aw i aataa 

^iaa aaat OTa aa i 

aaata aiaitaj ^®t wtaa ansr aa^nPi® aai <41® ^c*ia cattat^1%aaati ^fc*ia^ia^aratwta 
wa*iai a^at, '=nRa, qa, *nR « aRer aa*t ^®tlR i aaala atarca atera a® csw» ^ta ac® swa 
aw i «i»iai «(c*ia , ?i »it i ®i astw aw i ^aaia aiaica awa ay caw^^tafa sia^t i4a^^t caw 


1*1% RR»W ICl? | ^GTI R v llc-9fl Wf CT a^fJ lltf ^1^ aa ^t 

mala aiajca ^gela m <#& mtl^s aai i*rat «wM &b& w i m win 

s’Hica’H 'Q ji, iI'o|R<p lici Vm ■‘Pts I 

Rwwu iai"'8fc3aacaj i apiaT If&saai ^anraisr ut*ocH « ^?1 csbi aical*^^ M»f1^ « 

a^t laKf^itila-anla w i 


*waiw ^ a#ilft lie* i *raam •ilWWi ^ ^rtr iifta iw lie* i «9w iifte ait aa i <*$t 

isMfc aift aia c&sa Rea ai^ciwa iw qrtr RR^ latent RRaa aei? i itfiaalia'aaat rtc^ 
w <T**4»Jt*il auuiH aa at al*^ Galina eaa-*i^ *w *uo* *wHi'*l *w i 



sic®j^ cMfctt ^jPls war ai^MMa i^sa aaw, »<ielR+ « Rutin iRafoa aja»tf Rpim r^ela 
tisiRw 4^4»jtii Riit at wiaa*r itw i uiflla 'iinH-aiK, <&i R**hh ^wiR m 

1WI 4W I Maxell #n4*flll ^1W «l 4Ht R*"d|t1 «Rt PW i 



i. « IS 
RRwtoH 


a*R(t 



<t . Stm % 1*®la 1BT 

^'is Dolt'S 

ItW *411 afa *6 
■Hlwra H«t*w *|$t«is 

nwi i»iHL^R?aai 


stia 's?» i4l la 

Rfo R«qm cth 


RwNw 


«. ata a$ta ia i& 

c^taRPN? i&*t 

laa'afca <fllST awa 
awtwroa ami ^01 


'siJlfRPKWW 




8. ala a*®ta ica 


^saeia aeaj ^tie® 

Itc^i *maa e 

lii uaa i 



fc. aiK b r '5f’*4|5, lea 

IVGi-'t ait 

aai R*^, wwtflcit 

call? , oila*lca 1ka» I 


i. 'Sytr a*®ta lea 

JJLhBUhH JkL JLk|^ULlH^P|iLJbh|k^H^B 

TwR ^TWWfr^ 

aai ^eaa tifc* 

^tt'O **ttd S I 


v. ov i*wiea wata; 
t^sa Rftteia ant 
Reea Rw ^gt ala 

>aai a(3»alfl 

a^gii [>*ic.'o ?iic.«p i 


ISifl bb.b8 : qiHs Np^ R<pH 


i®8 




^ am so i £ wi a&pft mam ma Pi^iJift « ^pmr caw 

ftwr ^^ri so ^ ^msta aawiw *#a ^ i zHcss *$& mam; RPR? amator 

*£5 atCV « ^tt-cwlsl ^ ^r I ^ $»m 4 *IH C*Ml (4 SPH C^Ht ata I Ctaato ^^Plil 

^&tss cvclJ aft I <SRT l&ocss 'ss*l ^&ts R^5 I H(il«i RpJ[ sjR^ aaI 


tfTOTftfa® VTOT 3 


jntcwg^ 


SfeFH'TOlW GlW 

<S $»»1 (Acqired Immune Deficiency Syndrome (AIDS) : v^R Rf? < 3 ^®^ djvfi* »ilsNv 

'm* aJtRf toIM afUffc© I iib-b ata GlT'f&T 

vlR"^v I Acqired Immune Deficiency 
Syndrome <S3 ac®jvfr "iFaS «hJl*M to 4 

GTiafta HIH-WH amt W3 I UNAIDS 43 4* 

alitoJH fftw wht am ca ami R«| a&iiw sim * 

CVlfi> vso ’IWSTQ CsR CTfa AIDS 43 l 3sl < J, atSt 

rnimm i 4* awi am so wr acar aiSh ft* 

*iww*im w ®i^ii 3I am ^«sn> wen 4t <aic*m 

R*o|s atfJta I Human Immu ne Deficiency 

Virus a*twr hiv ®toa- 4 a 'simsa 4 §®a 
aa i 4*s*fcam fii® a^toa <pc.fi ^ 4 

tilRSsl® (l'slslt'8 Rjj NlSIs I <PC*1 CSt 1 ® S®vRvls ' 5 T^Dt *6 ajffiJsRs alsRM V»H V*ICW »llw I 4^ 

*i$sia amine*'aMvfih atvFo aten dit * foil tad 'anato cat% cm att atom 

mrna 





far ii.itf : hiv <mr 



•vs la *it'»i cviwi &aa 4aa , s mitom ^sR i 



Ri|RI^5 vis t 4 l aiwi ai% 4^ alvv csta qlsl rnlsplw ^c x ® atom i oiaa- 

i. 4^3 mwa *8m *® ator c^m Raws m*ucn 4 gih aa i 'j^GaistR® a^aa, aaamRte 

fl®’vs i l, ^ vt.'^sH&ls, S^uvsl, ^jHImIRsI , vi his r'sjIR tv os ww •v^h'i dtsto'i 
^ •oiS'^m alt'H ml?f» al%j sjI^s cit.^ h^fh'i vso*i I 

t£^5Tf <f) *mH <a<\ vicud ^wh di^r aKa rnirni'sr^ i aica mw® mtejm "^r 1^ am ^sfOT ot 

Pl>5« (Ste^d)^iBFtswatai 

«. hiv flqi^jtjt ^wvaiws RRsf, w Btow wnte dmimataiMs ^i^diaiRwi wicjm 

^miwe ^ <uf^ <s «ic*i rnispm *ntsr i 
8. ^ft3 I t'5 sjfes cvltil vwi vu sj%s cit,^. srftot®H^lPI <s am hwRv ^STI 


nli<h "im**! 

am^Nr^^wf aa aa^ mam am ® ma aa ^ oncaa *iah*|c»ii amw ami dm^ma^aj% a 

dflfc&a aWa mr eawt am ^ i *thh«i «ai- 







iM- 


"siws c#r wfu# ^ «rtw «p?^t ^ ^ «h o^tt cto i 
^s c#r w <rc?i *» ’imHt^n 
*rc?i Tf&sti ^ w «itw i 
« ^tc®! ^Pft ^ 5 ^ ^r, '^f-'sns^r 'W’l ^c?f ^n?f i 
^i*n5®T, ■ s m, ^ t^nR w*\ ^ ^rra « mm c^Mt ^ i 


m\ 


c^r5rm ^=r^5T c^rK i ^ ^rt^ ^ ^ f%^n ’tft^t ^ c^ 



• ^ sn*t R*sifcw c<^5 fim cn«ift stew ^r fa csm states 

%SW*|M <Wfa£ <?N <3 i£Wft 7f^^3Tl?r fcsft ^ i 


^m-. c^rar ^ iswffr -*m «m i>«i 4t®*r stei«?r farcw csp^W/PwwG ^ 



*f. ^ji s?[ 


i. 


?rc^? 


*. *w 



vs. 


8 . 


<?. -Hvtolw >1^M wr^ faffs ^FT? ^TNTf ^ 


^flff^Sfaffli] SSFH ^ ^Sft ^r C^T ^ I 

csriffW w« stew ^fat ^ i 



S.fa^fT 




W . 




ii. s|€3$*INlfaffa^5r 

iii. Wlfaf '*M v lfa|so m& 











Fiwn wHlt *ill4f 


i«ii 


* * _ * * * 

*t. 11«in 


*f. i« m 

_ t * * _ * * * 

xf. i, n «in 


Wl*rt(6 *w ^sr « 8 ^?r sled* ®«n ^fle : 




\5. 'S'^rHt-'wi M»hll* HRtaRSw %ch rsi ? 


*.N 

*r.p 


^f.O 

^r.Q 


8. *1*114*1! ^|$w> ^ftl4l *rtc*t C4Rfi>? 

^.M«Q 


n.M«N 


sf.M'QP 

^.N'sP 


^«M a iln «t?f! 


i. 



p 


Q 


4. 

*t. ^t?i® ? 



Q ISI^s 'si’trUt ^I'olcs atalfit.^ flip | <pc^ *rohw <u® to I 

^*wi wjfCtTOl c^t , s > ’flcspil Tti *11*? I $ilPi^R , ^wR , s* *Q »iHPi<p HRI^cto *tlHNlPl 
^ ^'SRfCTfBT ^qi C 5 !^ I ^It ^ ISfo<W4s1 '4IE5 C»lOT TO WH 4 WH f 2 ! 5 ^^ *fC<1T 



*. AIDSC4^54GlW^»lT^rPH? 

*T. $ *WUM VlUHMWl «A!U «W «JNll 4sT I 


£ *1TO v l!jHl£sM 





e «f^*RT t#PE?R% ^SH^jKW >NiH»Nil^E® W!fl® 'SSI < 8 & fcfPTfcj 

^fSIPT ^1*13 TlWJPf "<SM1«!3)'* ^T 'JSfiSRrt <£| ^<J1WWR^ ’IfiTC'l <H ^*01CT ^15[35T '5H33NS fHl® 

*ffs? a- (Ancestor) &f&$ &f® § 5 ff 1 ^£=r 

^lf 5B^JProc*Bl ilNK*J «p*u*H ^ ^1 *H!H ■^c.sc^ I 





■^t^sil <ll3Ht ’wsr *tlSR i 

*WB*HW blRlQi^ S^fa^Sj ^T* 8 ^ ^35® I 

Wffca WjT :3 ^! 5 !f® ^n*Hl ^t'a *KS? I 
DNA -3)%^ ^JT<lJt ^4*© < 1ISPJi 

wflfeg w ?m?m %fm (dna)^ wrs *m i 

DNA <&5*$3 ac*iiei^lw®t?SKft ^MIS> *j!^( I 

«' 3 ?N^ ^fl *BSR I 

f^'Siis R^io«i W^P ^JWK ’fWB *S^R I 

W*P ^C® *DiR I 

g^tS^ir 11 >ct ‘Stffiir f^^ss *$$$ "dram ^<k» *m i 

■5|T-^S W? ’IP^'IT « fra^BTj^F ^5® *!fiR I 

T&JK<si (DNA) (tofer «tanH 5 1, hfa WS l 








i'kfr #afa©sR 

^t% Ra#a^aR| aaa^if SfBflRI gfR ©|R<H ^atRtsa 'Q 

al^fta aa I Ra toa C¥EI$ <4$ atfto sRRRrT I ®t§ RRRT aR att5jt %r cata* aR, 

^ %r caw rrrr, atuJa %r caw afsaR ©filler caft i 4^tca$ rsrrpr a©rifc>a t#r$T a©fla 
sri f^oTsrt^siw friPr^wt ^fii^w a® h- wife* caw Ra3tfa® wia atot ^wr “asaaf®” 

(Heredity) l asaaf® a*ac*a tor RtWI&Rf « ataaat aRt aa R^Ml&RhJl (Genetics) RRa* 

^atowa toaataRi 


a^Rt : at-aiaia Rtca Rfftj « taRffti^w frPiaha^ 1&to a*a ^a^^wa ataxa ^*im aa i 

a**t aa^iaw bil3Ri<? <Mft$i 4VWI2) (BaiaR (a^iaf^a 3 ^): Rt®ttoR faPiaijia^ ®icaa RaMRafew 

RsRfa^ aa a?*Wfoa>$ (Hereditary material) K RtaTW I 4*tWt ^PIT caWiPf, t^R, to?4 (DNA) 
« (RNA) I to 4^11 >1 «1C<£ R?f¥® R1CTI5RT a*at 3W I 

WtWlC'BrR (Chromosome) : asRato staR $*IRR ^ wtCTtWfR I «sfl> RiBftillwa totosfRfW 

f^fa (flRt^3[Rsm casmtl^R alar afro I tofit Strasburger (ivatf) R^SRa WtWtCRtR ©llR^bl aaRR I 
SRflto ^affialJC'oCa WtW «£BT tow (^ CR& WlWlCRR, aR ^WfE tot (?tW RttR <WCR& 

Rl®t caw RttR) RW7t * i'Jioo *1% attR I WlWltRlR Rtataa® vs.<? caw vso.o R$5R 

Mar« o.^ caw ^. 0 aitaR 3ri w atw (i aitaR = 3^ tor) i ctfiwiwiwa aast ^cat Ri®to 
to (at %aa £ato fliRdM a*ra) RashRasto w aaR to at'eat i aRcaa cRcaa *r, ^caa 

a^f®, ¥R^R to tator WtWlCRR a^ alto W asRato aRT atW I 4 aaaW 

WlWlC©tRW RsRato C'ol'sfofe (Physical basis of heredity) aw aRt I 

DNA : C0lcalierlCi|4 StaR %RRR toR4 ^Plt f^totatottoiW 4to (Deoxyribo Nucleic 
Acid) i «artT» Rtaiaa® Rj^RPi^ aPlfi®fo«Ui$«»4 Rf^toR i «iHjl^a afa^ i 

•iftcBiteHarc'B <rr (4®fsR, taif^R, *ifttUiPiH « aitf^R) « ^t©R ate® i «aft 
toit ^amn c® , 1^^1|i 5 'Q i 5t^s5* Rc?r i dna c«icaic«ricaa ^nSt *Rt< i ri^Ir tot^t Watson « 

15SBW totf Crick i^.<bs R1RT R^R DNA Double helix at ^RRR R^t OTR «SW. «fl 

aw ^oRt <rrrr tp^ aR i hi^cUiobm ^rrr i aat- f^i^iaa « aitfatoa i ‘irf^R 

(A) « 9jaifaa (G)- <rr acat ^ afttUiPiH (C) « aRtfaa (T)-<rr acat attfatoa i 
^R3 R ^^r (A) rrt ^er aRifaa (T) <qa aw atot^a a® atata^ (A=T) atta «sw, 

^ER 9jat^R (G) RRT ^ER RltC^ttoR (C) «SBT RW '^OhlflSH Rlat (G = C) Rfc® I 
^ a^R R^at t^t^R « aitf^ttoa rwt w atw i ^»aR ^er ifla^ RajlUa 

afa^ ^ aaR aa i <stoR af%fl» *ff vssa 0 (Angstrom) taaj *sw. ^a^ *ff 
’fto'^ar io^to^e i ^anasi rwi^ afW ^ toa ? Q : 5toa ^ (to caw to) vs. 8 A 0 1 













Old 


— T:: ‘: A 


DNA <3S v lRR6(&wlil$'a ^3f Rsftelw (Antiparallel) «i<HH 
®0T I «IW®®I SJlStCST STCSS SC®T, SlRl® (Flat) ®1CS asis 

'St®* StCS S’S'BlM ®S*IH ®BTI MlS DNA SfeSS %®S S® 

(*SH®®) SS S3 T*H3 w S13T Sfe® W <3CS3 tecas te* N 2 
CSS ®S®IK ®BTI SlfSWlM® DNA TJSfit SC®t qltekM 
DNA StSla®l® CS1*11®l3 SCS SIC® <33*. <33 &rtj ®CS® Site CSC® ®C3® 

PlFfiRUlsI Sf® as® S1C3I <3fl> 3l®la SN3 ASte'Ctes st R®&® 

<3taa wscs stei dna ®ss rates sfls a^a *oA° 1 dna 

canratraftras SSH &ST3R <33*. StrMfas shtaFW 1%% (Chemical basis 
of heredity) I DNA-$ #CS3 HfiJfl® ^sfiwiJS a^® SIS® e SIS® ST IS® is.i : tes<3 
^tCSS Slfff3|® fcsPlfJl 331S& SS*T 3*C3 Sl®lfS®T CSC® ®1C33 SSfSBT 1*|C3 SIS 



RNA : RNA SPIT SftMlR®I>® <aft® (Ribonucleic Acid) I ®flt®1*S RNA C® <3®ft 

•IPlRSfiMAow ^ sic® i <3t® % ®i^RPi*> stei® s^it, ®te®ae®& < 33 * hAcEiosh ess 

Mftte, $Ttte» sfttflPH « $®stfts) STC® I RNA ®lfatPRT OWCT l WlCT ®flft fcS l H l H tet.3 RNA 
•nwflt STS 11^S®D® ®ftHPBT TO (CSSS- TMV, Tobacco Mosaic Virus) DNA ®3Ste I ®$K 
ra W® ®$3lS DNA SfeT 3$® S3 ®tW3 R5I>® <3ft® tecs StC® RNA I <333 C®C3T RNA-t 
SvH’lI^S S 7 ® tecs 3*1® ®C3 


te (Gene) : #CS3 33 ^ST « S^ilStS 
3®S ST (I^Pl^M Ril"ii|‘l®l31 <3®C®3 STS 
tel <33 WStS "Hess C®tCStC®lCSI 

rascstostcsa cs ^sies fts ®s*ns ®C3 ®tc® 
'mm' (Locus) spti <n® rart^r af^s 

@tC3TC®tes (Homologus chromosome) 





/ W*l 


te ran^ts rarpgm wnis ®esi staiaa® tei*.*:®iw®s 

<3®n> ssPipsjs^sj <3 ®n> raw Rm sic® i c®icsr c®icsf c®csf <s®if^® I3 m RPhowics <3®n» £sPlS>J 

a®teS 3S)3®T ®C3 1 ®1Sl3 C®tC3T C®tC3t3S3 te <3®tf$l® ^sPT^JQ Ra"<I|3 ®C3T I Rlwjj Scsssls 

esc® sflsr cSc* ra, ssiSte 1 'Pip'ai® i R(5>j| ^tcs tess ssSJT < 3 ® sa i ®cs <3^ si^te 
%s®r m wrs * 3 ®^ sic® i tejcsr srsw tea ctfiranefitss dna ®^csis <3®8ti® esc® ®ss 
sit® ^s® ® &ite®ics ssssswcsrsic® i 


St®lPl®T CSC® SMS SSlSCiT ^tess CS tsPr^T 2l®w SIS ®1C® 2pF& t<lR4>) SPT <3Sl <3^ SI®* ZsRij 

assets ®sj cs te sift ®ic® as^ te spt <3sk cs tes ass sstsbt a®H sis st ®cs 
IftespfsBT <3®-s^<te #tcs a®ts sis ®ic® a^ te scs i tsiss ransis raws ivw* sipt st>?r5fl> 

ter Scss®ii®ipt ssiste sis® « sisste cs ®t1*bis (factor) ®sr ®cates csfit ®m te* 
te slf IB® 401011 (2P1S OTlSlS rac®s c® swI^Rsjw «w® ssi ss i 


#steis is-ios 


Mo 




DNA 'siiprh (DNA replication): ^ sll 3 >«ila DNA ^ ^ 

«i'S*nS * 1^*1 DNA froQ ^ -n’stdR ’ 0 I DNA ?W®l^t*T H'afaoo 

I ^DNA^3T*J$a&ICBrtcscwfte«H*lW 
g|f%ffr 3jar m (Complementary) *^T ^ar ^5SfI *fE?T 

*Q ^<pfi> *r^*i 3 3<I ^mi DNA ^R> ^TI ‘fla'fii Islwi 

^ j 3jaN > ^ ^ I'g^i ’llS'o ^c*i <iiw 

I ibff® « Watson « Crick <H *RTC*fit DNA slfoslit 




: R^p-v 'Sis PNffltifl ^ <pMc« ul®*? cHPi°i Rmi IfeflFM 
w sMwa «mj enfSftr* Rw <i*ihh i 



T "."A 

Oh hs*-- 




ISar i^.o s 


a'&lll H'si^lc'o Si^J^Sf *Jj8^ <3^. tiRf aia^ls ISfovil 1^»H, TO 'S SlflPiHl 

Ptw ^ 'srow i « 94**4 ^rwibt wnft ^ 

^ 1 ^!lC v 1 C“tO ^Rbla *ll<!ta <£R* 1 x 3*1 S'llfl 'f&tSJiTtH oM?l 


feanm &?5$ ^ *N$c* ^»it ^jr #«hui i Ui^Pk, 

J»Pt^ 5,'oj|R •TTH'S zbftw I 1fr*FTtf| dfcfc -yiH^ *Sfl?f efti) SpHf zkaieri ’2«tRa | »^Tf I 

31®, ' 5 *r, w, *i1*it, ftf ^t l^r yiwH ^c® nor i 'BMa1*p*l»r fatst 

' s HStl*l?f Pls»la appr ufc* atf^ twrRa* i^il* l^sprai *i«Hlw (Small profile) 'yiil *?Tf ^?T 

^iw^lsrwd *1* cfc? ffltw^it tefap ^frtsr l&'iFW ^ifir *iM i ^ aNw c«lc? 

aHI*ift<p zi&ala ffcflFTai 'W ^ I *IB1 %n^*r-iflPTOl^sr (Small restriction 

enzyme) f*tca wcU tajb c^lb ^9al <pal ^ I aw Rt“h ^c*ia*(SlwlwPi J i (Small 

electrophoresis) otpt <£| 1$«H<£| «iota t*i^T ftfesf 

wilTlca 'aihlil <wl I iW Rda i&5lc*iqcnN erf^Q 'oula'lbw «(Rc-»ilcbM ^^<3 tslkaa 

^TW 'TO3T **W-GT ^BT GIW W|d;iMl4wil?F *t*^£5 ^tPTH OlTOfl >110^*11 l^tr w 

^ C«f^ ss^s ^nw >1W^|erH ffa « 1^5 ^PCS ^ffT l aft 

1fe*£pT*£| ftHta ^ I a^»(lti Hfi*ilwor (Polymerase chain reaction) 

^Tl*lPWB (PCR) *NR>W aihrs R^*IW ’8W 4l^]a 4W R^*l *IM *HlWl 441 >1^W I 

^I*1WKI f®l^l I^4a*i 

^5 ^'bhjIhj »s-ij«||S) 811^1 W SJt?f 1*W I Hl-MWW GfiCTlcarfa ^R«Dt S'b^t 

OTI®!, i*Bf 'src*!! 88 fl>W ^ CBf|®|w 'sirtlwlw (Autosome) i t5fl®lcv C*W-CtfltHlCBtm 
(Sex chromosome) ^»lt I «lcDIc®r1 Hqjl « ^ W, 

ftwf f^%PT <*IW?f CTlPtt I C*W wloilcetw tfi tflW (X) tiRt, 'QTTl^ (Y) -s flPf I 




#3ftot3 


ini 


53*153 ijf& <tw <a*l53l5Bfi3$ X 53*153155113 *spffc XX i f¥*$ <333533 cwi 53^3 353T 

43# X <3%# Y <3*153155113 'sp(h XY IX«WY to 33533 <7r3r-53*t53l5s?t3$ 3*31 43^ 

3053 35*»t, 5553 Y m»ictiotisi x ow^siw ^nm f^t cs $ i >Jt'sii<w^ 

333 333 tolPl-3 toeM to ^33 slfto tol^ «MJHJ Wtoleeto* 3t53 43# 3*53 X c*lc>llterN 

n « 3*53 i 'ww, <3353 ^33^ tot to3* Tf?^s ^3^ 43# 3*53 x <3*153155113 43^ *#*# 

to^* ’JSPT^ 43# 3*53 Y <3>l5V|l55tl3 to 3*53 I %*3tt <$533 X 3t Y 3533# 53 CTlCTt 43# 

4l3t tol^ #to 5F» 3153 I 3*53 Wfe# # X tot 43# X 431 43# Y <3*153155113 to# W 
31531 *3# X to 'arfK XX to 53 5R[T53 53 ^53 43# 5353, ' 5 Tt3 531*1^ 43# X 43^ 43# Y 

«Nfe XY <3*153155113 to to53 <71 ^53 43# <3531 

m*iC33 to ##35*13 3*3t 5#«M «t5tol53 33(531531 35313 5331 313 3*331 3t 33R81533 W$ ^313 3313153 
31533 'sit# <3*1531 ^33*1 53$ I 3333 3t 33 333 <3533314 X 3533# #*3$ t*»f3 333 I tototot 
X 431 Y to 33533 tot33 3331 3531333*153 <333 33533 3l*sl3 X 3533# Ito*]* 
35®*t too 553 *©13 to #53 3*53 tojTC tol533 to | C3^ 1^5353* 5433314 43# fto<-]i1 

355*1 ##4 53 *®1$ 1*M3 X toll Y ^33 53*13# 3HM]5MtoM #533* #t53 ^®13 to #53 333 
3^1533 to I 3# X3533#’^to^ to ^©1553 Wlt5#^553 XX, ^#3^13 ^553353111 ^313 3# 
Y 3533# 1 3aPl^ tow '5K35I53 333 CTO wfeto X 431Y 335315WI3 31333 ^#3 53*153155113 
*3# 553 XY I 333 33lf# *$$ 3^13 ^531 toto 5RJ 3*3Jt-tol3 433 3313 '3533* 33(551 3t53*$ 

i# 35531 4W3T ^1535 '3533* 333 *Ffl8 35J 3*35*5 53 I 3#>8 4# 43# to fcf3#3t, t35i1#3* 
^f#5*5 55 ^q t# 3# 3J|®54 3**15*i>$ ^53 353515 553#4>I53*, 31*5(53* 331 

#543 31*053 to# 5331531 5531- 


88 

88 

88 

88 

+ 

+ 

+ 

+ 

XX 

XX 

XY 

XY 

5353 

5353 

5553 

5553 



§4 i*.8 :313533 to#<133 





•^iBf: -^ah c^c°i aa at caa aa laaa ^ ^iaa atarca ®t fa^fa i 

? & 

at atat 

X 

Y 

X 

Y 

X 

XX 

cm 



XY 

cm 

X 





X 





X 






a^tam att® ata'fm^t ^aa ^ wataaa a^ anartas a$«»sia ftac® *itsaari astSaso^iwiaii 
c&tam ^ ana as aat^# <^\ warn cal%ma c&ta ^ ataa as 

>hi^^iS! f^Mwc^ «i®ta ata* i jfa anat Pmrs at ata* ®aa ca am «iia aa^r aKha a*as® 
ata at i «qtt a%% anaia ait®' wot i ^anfam f^tcsH^ at amna anaa ala« aa^r as m^ts e# 
%r« ^®ja as aKha aarc® attm at i awian® a% io ww i ^ t®5 anaia 3it® ^t® cnat ata i ®ta 
^ ijfcamit ^rgp< <®tsaa i 

^*f5% -^J^g cmftat C^twt &an CWl- al® CaK?la W *!^IVcsPlMl<$PM CTO ’H 2%%at 
(tC»1M C&ttaa a%ta a£ ^OI GjWt mtalSf 3tt® ^C® atta I «flt aataa «pgpf C&ttaa Abl^lOM 

ant^awmtemi 

ajHltaflUii as$a catf% ay asfsmna »a® wawrfa® catena am i <at amt entft® w 

an^anttat aa? ^ai wr g# a® i £o®m cstcni «flt caw ast a«pnam aea t?i annicaPmr 

aimlcacna camtaeS *pt a°v‘laiRa> a^s%© wot i nwnt amt ^a cam at®w ^ooo 

ajHicaftaicaHtawatnmw^a^wiw am aw ca# mtm i 

catfs® w tjto caif&a amt ftsfa, a-csttfa^iaa ^ p- cmfa$faa i anmcaPwt ^ wilt® w 

Ca^Ca iq csnfljpw mpT ae^t « I WT Catft® *»M>H fcaWft® ^ I ^«Rt^ «lJlW%?Tf 

cnat am i ^tapt (a) ajinicaPwi aw ®aat ^n aaa a- catft^fta £®faa Hr ^afW® atern %?at 

afN®® ^a i «qt aawa aw aPwt-^ <nPmt, aajstmr, fW « «n&a»m wtaa atat c#f caat am i 
^’tsna 1a5T (p) ajwma^mt aa aaa p- oiiR&Ph csnffia ^ < tma ana® an i ^ aaaa aw 

^-aaptmSta <qatanat%aa atat afH aat (War® a^aH ^mna, «nwQ^w, fta « ^Pmmi^twa 


arar® aatami 
















JtHR'SsH isvs 

flifct «ui*iiMPiiiiw ^jhiMfSmi , « to ^ i stfro ft#r to «uHiMfSiiiH4 ^biw cto 

*jn <owc»iPir croi to to «cro Thimphu Hr to topi suiTOftiii 

■NftHcsw cro l 5 ^ «utTOf^mt Hr to to tot to tori to top to toi 4 to?rj 

stnroftro cror^TOf OT»n?r^TO«iJHiwfSuii Hftotof fcc-ro to to i 

c T*)» c t: 

«Utrotot tow ^ctpt *jc$ Tori wd? to TO i «UMlwPmi csro tofs 

BfPW *lsr TO TOS$ «rl ^1 CTO CTO | 

f&favil': 

jff«rW5 to?t *sr *sr to sro «^ «ntc?r «iroTOftro Hfron cm ^ i cAw <?k 

^^TO^^CTO^^TOtTOI^M WCT ta' 1 #TO fftf^ TO^tiT ^ TO! TO I «JHlwfilill 
C*TO«ffltH ^o0^OoWW1^1fti?PI TO^t ^ TO TO '5RTHT iS^^fro CTO 

m\ 

ter-q T5^ 

i£i <#3 *itro tot w*iR«i ##to ^^nsr 4 $ ^jfftfcTO cm to i <3®%© #nw w 
TTCTO TO fqf%3 tow 4$ ^SJTO ^nf^o toc^ I TORT TOPP fcfar« s# toctri TOF5 °J*s to 
TO I 'M$Ml*M TO (TO TO^ TORT W TO °J*» TO TO I TORT CTOTt CTOTl#T % "lH4®H 

TOcs <s\*hq flfc* to; i to^ tort w mm toitort #r siwflw < 3 ®%® « flfc* tort 

TOT CT 9 l§#f« «lfeMl*M TO^t TOS TO ft#? (Organic evolution) TO I 

B1*PT JlTO TO^T 'W 5 ? $K0W f^sTO ftjFH I C#TO Ift^fTlTO TO TOT TOTO TO 
Hffi <a$p. m. «SR. tftsR (H. M.S. Beagle) WlTOBT ^ %TO SW TOR TOl 

wlTOf fftc^ TO^ TO Wt TOR l Hffi «ifl>*ilR>4 W 1 TOW fftf^ fH, ^tf^, 

*rc$PinT, ^SHm, TOSH, 3 tTO « TOirom f*t^ to % w to TOwt to^t toi sn% 

^T^g^TO I TI 

•bH'Sfoo i BTO TOTO Wf??lTl ^ ^ TO Stt^j^ Hffaca TO^T TO 

TO ^ f^t «mr ^ to^t i toto to <wosh ^t%s -sim wil%^ toi ^tot « 

^© TOT WW TOC®t ^ I ajti$ TO1TO 43 ^Rh TOC^5 TOPI 'QTOPf 2#-TOTOf 
IftTTO'tTOJ ^1W TOlTOtM 'bMfc$HW ilr(?V TO ftW «|6H ^1 «»bl®^Ht4 fftc^ TOTO^ 

si^TO "qros ^c3^ c tt m i TO iwfvTO i ^*n$ ^w?i TOro c^MI^IUcv® sll^r®4 R4t>c*i«i TOTW 
2 #-'TOTOflW ’ifft^sc^ ^*lsr 'STOW « TO ^OTST c^m to to^i toi^t To 1 ! i 

iWffe TO=T The Origin of Species by Means of Natural Selection <r1u 2l4lPN ^ I ^fI5«) 

i^oo ^5% TOflpl sm ftiC-i^ RQi TO TO I 



« viiknwfl fta&roqfl Wtf t un *wi wit 

4Rwfw f^spl (Vtrlfttion): *is saftjPH e*?, ^ $!%*!!$ ^p^sict <$$ 

$sst *bm *9^ w^#s iiw faarctsto w*3£fa ntw *ltfsy <^tt ^iftr! ®t5§tt*& ins 

SPlISffif *isifc*l<i Wl, ftatc^ HW *Tl3lfij4 ^ I 

^a I fts?gWfifcd HM t^sf WUlCHl 4£4I£*U 





^tcstrfST "^HI 





^f|plS OTTO' 


flf®*. $®s o'tfSK -flilfa 

®S H** W atwS^sl^®! 

t #i?w sjbw s^l, s*3tsJsr ^ ^ *$w 

•iffar swcB.i na^j^ lEfaw ^nbt ifllt %?® tors tpipbti ^ ws c% i «fPFi *n% mtfwt 
SWsp^S ^Rlrtft WI ^!^^3S>lt^l®lS|IS5nf ^h5Tt*T%P^ ^^BF€jRTia rtCTff »w 

f&s flfRi *5i^i ijgjpr *flwi (Wi*r wc? *ph c^ c*iHsr im sots swbj ^it$ c^cs spssa 

PH3T ^IWI C^Sf 8jps WS «S$!&3$5*t STf OTSS? ^ifi Wl&SlH SlStH S8OT SOT «.& ACT io 

*rs *rt® Rm cwf 'tics i 'tb?it sst <s, ^v^eh ^ s* "sn^si <?w *rfs ^SOT CflOTF s? 
§PH -«ift3r i aj% ifi^c&Bi % sjf i sjaiUN ft*fa sot pnh ot *ss 

C^^t <?lcs ^ iSffil '*Pj $!% <JtCS, ®(!s st^l ?$f ^ st^i?! <\&e ^spj 

life *r?iir w* >* 'w i st cwt sisti ^n^rt*pr OTcs <*fcr ^rt» ot, *rf& c*rfit afita 

TOff ^Ps ^t!vs p S5? C 3 n?^CTt 'flSffi' ^K|¥ ^fga ’’list SOJ CS*I® I 

C&GB <^Jt PW Sit I SRPt C^R, T W3ti t ^T 

*Pt@1CS W*WtJt (PopuJaliftR) fw*W\ KffiJ I wgrtt S9IT TO ^ C*tRt Ififest ■p] ^£?I P 

(PlW ^ffilCJSI *1 l)5 P ^t ^t?t fi^C® WI 


%aa toa a'Sflla (Struggle for existance) : tolafct*! ^ ^Tt’R a*taa ca, cata^ sW alfit 

wwf® '^rcaa c#i amatta 5 ®h 1^1 (Tin, <?rca^ <to aia*ia e^r at% asar a^sria emitfo i ^rm 
•at torn ^r$§ am, arpaia « a®Ra tw ca^ a*ca i %aa to ataxia anarca toa to*^ 
toa^sttatosi: 

i. alto at% wm am « aaaiataMj to? i ^a aan 'qfolas emasanaa^ afit ajmrnta 
^siamita aam i caat <to eastern famea tfaa nn®t ^ca •eat a^ aa, a?f ^a w « 
a?arm g^s care am i aea «ifc>ia>$ tlaa at^ am at 'am caea <*ma ^siator ^flfc w ca ^rto 
meaa w^ rear cfra <*mafaa a?aTt fanfto are am i 

*. ^tto stffcft afit ftaa a'sttre to i 4at awif^a tat%^ wra aa-^tiw arer ^sawtto 
aftotto caaa, atar^-^i^, toa-tore tot ama-atare a°4tn emat to ^ aetifoa arer 
to** ^ssertto aftoto cw aia-ca#t, asnaf%-caiatft tmtfa *wiict to i 

o. af^ at^ af%^ atorea atre a*3ta asarei aait, aat, are,^, 'smtoaaa, %®,'atcsjaffla, 
^atft> etrei^ia, ^fw^t ttoa afatataa #rea #aaatatt w i at^to 
tout a^'ftreaftaa vm aa i ^onR wi??tt toito at^to ijreta ^tomca i 

zll-^Fo"? (Natural selection) : wla(5trea are ^taa-asatre (Tit aa at^t al<p®u at® are alcaa 

aifto to a^f%re cto ata*ta a taierw afaaf^® ^ai mat afaasm%rern w©m ato to 
eiFotai amaa *sm totto are cto atare at iwra atottoa e# aa i *mto amt «a 

aarea afaa^a^am*! ^tsw amre are at mat 3fl% nwto at i wr ^iw?r la^o to i 

aiftotaa afit aM ^qth at^a atoc^m a^t ^eica aftoito at w «r ta^® 

w^i 

(TlMJVotvw to «tw (Survival of the fittest) : OT ^»R « 3^% #a at ^ist a?a*^W 

atot^ aita alto to wsj w c®tta, cw tator^ ^toft ^ i «at to 

a^ram w to i ^awat^, al^i ttoar fta, flaa a?aita a^tto ^nr awn *ma 

^ni \bidBta #toic® <a waa 'siR>wier*it^ a^fvotvs a^nta Ito «ra aan wr*aa ata ata 
ast^ai a^fto 'ataas « a# <aaa fa^ «il»Mierwa ^ifaa# at cto ar^m w tola 

i ai^to ^itaas aifa a^a a^ia c#^, at% waa (Mimicry) tor 

<aa i at altomt^ ^itofet totoiaj batata i 

zlufl^ fbta* Ml^ln Ra^caa 

toto araita a^r a^to Swica caat am ^ta^ mfi* to ^ito am i ^at^a tota 
Mjitwiawa w aat am i caat cto ca aataa area ca aerittoa to aia^m w caR <n R4ow?r 
'alto w cator to ata^ area i aak <m atoa, #aa aam « ^atoa »iMac* ftota ca w 
caH ata areals atata cat 3®ntto Ika ama i «o1to ^tta^ c^tsr totam aat aa i 





A 










\s. x ^?ur^?if& 

8fefl> *f. 88f& 

«t. ^ ^ 

8 . a wb re 1*w canwrrem ^ i 

^.X XY *f.X XX 

*t.Y XX ^.Y XY 



i. wi ^ jr^i ^5 wift re*fre^^ 1 ^tost ^ c*$ wtffo 

^T, ^5pt ^s OT?lre "Sf^ot I ^*9% «n^Q i£|^f& ^Jt 5f3H Wtre (7f ^ 

&\$ #h 1 sw tj?tW 3^% -srfiow re ^us ^ ^j\ mft wm Iwt^t'^tf 1 


fwt ^ ? 

*r. 'si^w ws % ^jrm ? 

«t. Pwlre* ^faSHOl* cto ^ Rj^vsl^ ^t^Klt | 
^r. PkpIc'os ^QTrf^t «ic<ilfe<p re^r? w 1 


*. retm CGfaRs'lWil 4R# bjlww (FftCS C*1®T OT, 1, fcE3r CW R^|C*W C*Wt WI <?f 

C*m, ^ 3wrt% ^STTI ^S fojplPM «lW5, m, 1%^ I «hM'Sfoe i£T#fa re OTW, W 

’lto? t f I^H*M CW5 f&ST I 4 ^^0 *1$PI ^ ^51^ « «lI«M|eM re^fc# 


«iI«MleM fp ^m? 

*t. PitW*M OTtf Sll^PlBr fesj'eH ^titf ^rNTt TO I 

s^Hcto sNsr <#rere?t stto^ <#rere csjas ream ^ #t ''to %*ph to 1 


, etHfoasH i o? 



iflwM 



mi w « ^ ^jr i *m. t#, 

*nft cw tfl^f& «tk<m «t)<iti t^tff w>»il*i ftcsr cq ^i?r sfst^a ^ #w?r «rl<ici ^*q*ij^. 

m? I tn^pfij ^Iwsi efh*i Rl«q *l^tC5T t<i*is v liw , i , Jc. ff il Re's ^ ^R*D^ <^<p^ ^Qt<i(,H 

'sht#^ §l<Mit>lw srsm c^fft i ^to» l 5 ^ <q^ itFfj wi«r W3ff *lw 

'©H* «il^ot^l 4MI 4*Hl -Wl^feT^Tl 



4 ^<OHf ®tti ClM «ll»Ml- 

• < 1*^*4 w i 

• nl^gWityl , ® l *1lnH J 1^t^fl '0|f«8'*1"1-^ %5fo*t *fl?ra I 

• *IIij Pl^»i 'Q «rh ^JWJT <p*ic'o i H?r i 

• 1 1%r 3^ « ^ ®MI1lW<1 *1*14 ^*Ml «M I 

• csfcsww toij ifon * 1 * 14 ^ 1 ^ 1 ^* 11^1 

• ^•'tr ^jhtt i 

• Ufcv frfBwus atoiscwi ^JN3T apse's *11?R | 


^I^Vst^sl 4 *K| WnfBw]J«l 4 J«M ^*(JliM ^STCo *lfiW I 

*|R wn n^m RIwjj 41 w « «iMiM4 £ iH'&l WM5W i 


^JW3t ^ i 


*l§wfa '»ta*i|vu n^ln *ltoT Uj^q R«m*l *fl?ra i 


4«>rD Rolls'* (iwPffir t?Wf f niro.faiil^^iSi^wibNtoJi^IMff^saOT^iswi 


tii^n? RW® MS win '3*iw*i>m qfaa ^sufr ^sirc *lfirc 


nhwi«4 Iftn sum., 'IKrfta^, nttj^ftwsr sHtefc* *rcs=T 









m W5 C#0 ^ tot ' 5 flTOt?r ’tto't 



TOFft (TO XStOTSt 

ttoPt tot to <7T 


2K3rtw% ^*ito to #to to ^ w *tto tow ^t ^pr *& Mfiwn to to <pf 
'=r^ crai ^w $%r ^ cTO to*r to-«itofc ^ to cro 

to ^gi? to toi^seM 2ito?r TO?t ^ ^toitoto (tort) fc®%r w toiro wK 


set to 


to i <pt #wk (^%t o a#)-^ i to*f w 



ac?rm 4to w ^*t ^ftu*T 



2tftocroi ^r^f- #5?r spptsr to ^rt to cro *rFtrtow 

:®i# sit%r hhi®i w *rct cro to i ?ro?t toi^ 2ti%n 


aw to i sifltat hhi»im wt cro to i ?ro?t TOi^ft 2ti%n 

^imt TOfit sntosr *it*ti tow sw to i w sn% toito torot to m i wbt 

^pT *R « 2H% C^ ’IM& 5 IM ^twr TOfa *ltoc*lt fTO ^ I <flt ’ITOfa TOf& to 



<T«t< 


51 TO 


gfifto toTO «to ^ ^s?r appm to « ^5 ’itoa tot *t% «to *n*iM stwro m 


w totot, wr ««w fiNtam ^g^p# to, ^t% <ro 



wto ^c^ 



(Ecosystem) I ^®? 


?r to crot cantor ctto w, TO^’ttro# 


^pr $%r, toiw wv $tom Itoito to to ^ tows toTO ftto otqth?t wft 

Mto TO TO « ^ttTOW TOT WW TO?P# tofRI #Wtffofi to « TO=Tr *ltof§)tl 


stffcna fc’itTOir^ tow to, to 'q ^ 




to Tpgptl?, ’ll? 


*tra^£i to2r*iH 



w *m$ «<w, c#s ’ton tot wtor 




3TTO^ 



(^) W %’fl’iH (Nonliving matters): v lI5wc*1«i W ’W^JPIT ^ 

'sppsrftop wH m ^ w*f ?mm^m\ 


"TO, 


3 7R5S[ ^5 


(i) Toft ^ (Inorganic matters) : tor, ^ ^ "Sflto ^sf^to *lto WK CTO ’(to 

wtof fto^ <TO ®rR?#, ^ #w?i ^sw^ tolt ’iQww % prflpit §wi 

cto- ^jhPrnw, *fleiPwm, wk, •iitoic^, ^fac®H, to-' s ^nt^ tto^ i 


(^) (Organic matters) : « 21% to <TO$ ^t TO#WW CTO CTO ^5 ^ 

^TOsr cm ^ ^rr ^ tor i ton*t to i H^nro ^tmro 

^c*tr TO t^to, ■Sto «211% ws|^, f&gr, toif^ i ^ ^ fcfkn* «rt c#t i to 

fcfar to c#r to Zmm to w i s#q torpTOf to c#r ’Wf to i 



itro 



(R) #RW iBRlRH (Living components) : 
RlRTR RHwtR RflR^r ^ I RilwtRif 
RfRR* « 6s) Real**1 




RflsR ^RRHI 4R1§ ^KRR RRflSrir 
<© f%R swsr I RRf: (» (*) 


(i) $RRFt^ (Producer) s R^ $%f ^lwlc<M $*P? 
Rlfl R«S& R 5 ^ rIc®iI<p*kc:M 3 fen?f volc^ 2 fRR ^Tt^fT 

%RtR «I&|C*M ^sJtR R*ERI Rpff 2 ft%tRR 26 aT¥ Rf 



aj|s?n?r $rr i 4 RRfr tos? crrcrt rt 


<St^s R*tRR 4RlRlft CRTR* 

5^ 0#sft) Ml WI 4 RRR 

r tstcrr swh rirj *r#iR ^RT 4$ 

Rf <R5ftRl«ftR ^iPBf #RRRlR<RR *RT 


Wfll 4$ ^RRfRRs SfwjMlW RRJ R*ttR RRf RR JRColefl (Autotroph) I RW %BfR fH HflSrt 
Ml R*^ Rft<J, RRJ C^Rt %RR ^RR » «MJ R*Rffo RR Rfl 

(R) ItRR 5 (Consumer) : (RsftRT 2 ffit$ RflOTR W5 RR$ ffIw RtRT Ml RSRtfo RtCR Rf I 'RfcR]R 


water* Rt rwi*«im ■ 
$%R eft* rirj rrr w 



b*bi i 4 w*r rrt rr ‘“wcei'ficl #r i cw 2 ti% rrirH 
rr ^rm# affit i 4 wr «trr rir rrr rir* i rir *%, 


^rf*t, %, rirr, RflR Mrtfl 2 m «f% rirr^ i 

C^PT^ 2Tt% RtRJ f^.C>IC<!| Sj^t ^?T <?TH 1%€t?T CiJjf^T I 4Rf 4* 

rrcrr RtRi^t 2 ii% i rh «, ftm, rir Mnfl IMr dfla rir* i 

crrr 2 ii%c«TH rirrscrrcrerHer^irtsR tRi^t 2 fi%i 4 errrrtrir f®l?rGjforRt c^hrtc^rrt cwus 
re%rrirr 5 | hr, rrr, rir Mrtfl 4 t , «tiw 1 4 ^ fl^ 211% cror ^s 211% 

RtR Rf ttlM^Hl CRffs c#f R^R R*CR I cw- R^T, tlRlR, RtERRt MnH I 4ERR RlR (HSRT RCRER 
^IK^I^RTRflgR(Scavenger) I RBW 4RT ^sCRRRtHR^RtCRERRflER*t RIHrsIR RtER I 

(«) RtUlej^ (Decomposer): RJIRseSUrT, ^sJlfl #R Rf R^flR ^%f « 2 fl% W R^Kf 

4Rt CRW ^otflisr RRT Sf^f W 4 ^ RSWlCT iiRR R#J %fe RCR Rtf^ Rf RlflR RfCR RtR I 

4t %*f RtSRt ^RtRR ^5RR ^%RR RW RlRBf RfRJ ^RtRR %R^R Sf^t Rsm RRR RJf I 4t 




|/ri 1 





[£ 

















f&(£| bVD.b : 


«ims 


RwN*? 


«tcsi# (i^r^BQRi «tm^) 


■snviR (^ ’bbbt «nw) 




*®BBT«imv 




















ivi 


^S"3T (Ecosystem of a pond) : bt^toIc^ ^tC^. fftW , o1c o il ^CiT OT^ItSf 

WRIT WTPRT® #«J 'Q W f^5 ^F®!# ®tlWW C^HH ^TflT I W 

RiRjfl sppRr 'q ^bts *iift, ^Iwl^, ^1^ tbi^ti^, <whPmh, 

wpgm, ^antf^ i ^«(t *m. fcww, sm *se?ri *ttw, ftSto *ttw, 

*5ERl stPFF « W Rwletf 1 1 

>i!Mi<wwi4i31 spm «nfari 
<fhcm am**? ^*r i ^fttUiaiwUH $for amato, wm fri^r « ^ihjihj wm 



1$3T i'O.i : >4^f& ’i^jaw <|l^'a"t£| 

sn*t ^ara *n*w: ^tht cw, ?m A ^uiiyjiw^ sf^i% sm 

*5SBT *tT*t^ I «PRR ^ Sfl^Cim qptiajftto I ^ ftwwll *lt*il *ttESl ^T ^ 

^rip# «^*r cto i 

w «|tW : TO, 1^ TO8 21^ fifta *5BBI TO^ I fa* TOJ 2)^5 

<wc« *lttSf •tt <4W. ^,' 9 lh<PC'9'Q TOJ IRwoq TO 3 # ste*f <m’® *ltcsf 'IT I TO 2TO *»wi*i TO^cis TOT 

Rww £ft*t I 

^€far TOGBT *ltTO: C<PlCll C^lWl CTO TO, R'ojlRl R'®l*l *»«m TOWP >5TO \»tcis 

*9«m TO<p <tc®i I CTO, CTOffl, cotfo st^Pa ^5 TO, <\<? R'aj# ^cws, ^®)*i *a?T ^t *ic4ln> TO^ l 

IRmiN^: ’i^caa HlRic'o ^I*p ^ <ul < pcGRiiil ^owfl^l <(H <pw , <3 tin RcuN*? ^c*i l »TO 

*nf*TO ^toto <1#*tort tort toit to ^csr i to ^t sit%»fir ^ nsm 

<pcs, <pc°i 5s y lt l ic^ , s (Ib^ 'Q sMIsiRn 1 ’j > r ial*i ^R» ^r | (iPR' Rc?ilfBf'o 

’j^cfifi SsHliv CjPlif ^1^ ^j^la s»w I 





to R^®r (Food chain): ct c^tpit #<f $TOT*jprt?i ^*rr sm ^tew to tom* ^ 

fcfan to Ml ^t to*i ^*tcsi# g# « TOt*it sji%t to weft ’tro 'snaT an® to ito to*1% 
t^TO? ctot&toRR^ *toj «n»fwfsf tot sRtfM ajr, w Pit jmto «aw TO to R^ a«it ^?r i 

&cto ^it am atck ?mw m am a*% pi tort wWlpm era TO i to ^ to 
to TIcto sm*t to, wm to pi topf tos to to i aR tot ami to TOfiT TOra c^ 
mimipt ca*t a® Mr) ^tm wtc^ i topt ^cto pipt $ TOto wtam Rpt to i cae^wi 

, ?rmp5«Ki®ri^T^ 's^^r <pr«rr ^rn^: 

TO -?F% aftB TO ^TH 

$<pitto sma^roaTO? RfkTOroTOF TfHa^raaTO 5 TOi^^raaTO* 

8ftfiMl>^oP«<4 TO Ra^ Rf^ Sa^ TO» TO I W: (i)R4H<§l3l TORTO, (*) «ta#f TO 
Ra* 5 !, (vs) ^o#ft TORa^ I 

(i) 1 S W?I#% TO Rfta (Predator food chain) : PI TO Ra*PI sNa ?®ca?r TOa* Wta^tca TOTO 

«fl? TO ««w, aataro ^roa TOamt Rero ^raa Ra*m aca era TOatca caa to cro 

cata Raro^ aat to R4iaStl3l to Ram i $acaaf*fe toR<mIU 4<tf& ft*idM TOR?ai 

(*) *la#l% TO Ram (Parasitic food chain) : aa#ft « stt% wflaW CTO Rcwcua era 

a® «ih>imh PIW4WA, cro ^mrr aw to i ptot carot cro <srcfl> aa#t% ^aa mtcam aaeaa 
■^^?r aafRt wia TOm tot R€a%r to i vfl cro TO^sicaa saa to aaaaa fcfor 

TO «ftTO TOl PTCTO RamR TO W*J*f, CW- 

aRa-► a*ft -► CSWjWttaRl 

(«) -^5#% TO Ram (Saprophytic food chain) : #eaa CTO ^ TO aR PTOt 

to^spi <£Rsif^s to*to fw® to to p^a Ramca* ^it ^^5#%'#ijt 5 t^ 5 n cw- 

^-►Pten 

TOi^u <*$ ’stm wot w*3^ ^ «aq^r fiNfoar ^stoc# 

^imisr Ml to i *afl% «-^5#% m ^ wit wff to i ^to ctot $<?to 
pit i «aft 2W?r to R^i ^ptfM ms w Rrofft to Rto? r sm ^ n 

*ms ^ R€^% i ^sk ^t^scro TO R^t ^r ®fkna TOlroo^W sifenw 

4l^lH'9hi ^ siRf^© i 

’IRT (Food web) 

*ifapM cro Pfdt ^ ^i^octo TO Rto vfppt TOsRR^ *ra ^n*r cro toi ««pto pi*! 

to*IE TO R^f ^nr wlPia tot ^ Ml to i to TO ^rm to i Tow w w^iw 

&5$ •toefit TO ^t VlU-ll >1^J I fttM ^fl^lfl; CTO <4 R^ Wl^Q »i$ *M- 



*/«/8 m *ttflr 


-► ijwilsllwpl>*i 

wf5 *il^ 

1@3r sJ'9.'® <HlJ«ft»l 





’Sft^T ■'lasalA ^CSf I wjc«i1slWtc^» 


ISlMM Sft'f ^GT £fijl» iW <|va»j|^ 5«i|^ I c^JwKc<p I ^iBf *ltft C^f5 ^ 


t£Rs^ sWfaa C5jl> , l*PIJE f Rr 5 RW^ C*tC® *11(511 •apltt'T ^IIdIU wh Rl^jj'slfrs Wt n*Mi^f5 3 Iij 

ot ^liww ftsR R(&s| «i|Mg'a"kj| <£i?r ®cg« ^fl>>T &aRl '"Hear i 


friaw ’WfjBfiw CTft 8isfc msm i 




t^)l» a)l^ 





«. fr'ftl'T-► c^li> ^-►■qfTO-► ^mRi 


s. "Fm 




TO lift I 




fM-iO.8 : nM'SJ'ftfl 



'^■f: t&ar ^ 3lW0rlCT CT^^MPl-W ’ailCfc^f PWI 



^|wj}'BC"d| *|j$ 3 TO (Nutrient flow in ecosystm) : Sffiw «£«r<i sj^t ^csr *ilCTl<*»rad<H dI 3 »*ilii 
3t*fJ zj^\s | CT TOT TOsT afcslwi win , 'ainPl^kH t*T«& 

tot TO^i gffit to ^ ai^ron <aro wtaBtijciM TO i <*m 


totto^i ^he,«i@i aflt <£pra to ^ *i 4 hi*ui Tm^t aifflwT to i ^ 

fcft* e 31%^ *a RHil>w»|fo TOT ^ ^itro 4 »$q* ^irs&s tost 

*113 MCI ftRctl (TO I 3TO’^tTO 33®t W ^flPfT 3*$P* <J<^M ^BT TO^ I 

dPJflt'Wi wMw zislR'o ^kiIh 3(3*51 iftw dictate nt*i I ^hj^wlwna ahjw dR^ 3nk. 






t§af-5w.<f s sHft, iwi% •*i«JV , c Tdhi 

ifis (Energy flow in the ecosystem) : mwImI 
flit* CT ^iCTt« «4rc*T »IIC1H»NBM , 1 zlfoillfl ^ 




W*1T 


WII ftft^ 


sftft *it*fj ft^c®Ei 'srwiw $f«w ^rf ^ent ^ *t% ftft^ tfftm i cm *1% ftiiiistw*! 

*K*I >14*11ft 'SIMM *l9MC*l ft« ^IPTI 


aNH *4CsM ®RtW* *im, ^fT, ^f, %fCTO 

fN*r«rfitf ^i ^priBf%wAMUR*aroc%si 'sn^tsn^t 
m swt wcff '“Hmww ('jiwi'Si sffitro) c^iw^to wmft; R'Hii *bem <n^ i a«R *suw cro* 

•*l®tCT dRISlft* *1% ft®BT ^ERT CTO WlHMlfi'S T3\ Wl^tOlM ftSfa ^BRT CTO 

nfttaft* *1% *Qm «il*lw *«cm ^Itro I Tift ^§to *sig?r ^Iww aHne t^ssr ctTOT sit*w 

T||*tJ R.WW il^f 9W «M zll^flltl Hli »tMlw ■adMW T||tu^ C^flw. I 


*BT ^sftJ -lf& d&*il Tsjft® ^ts T|| 5 | | ^ sHUift^ Rcsilwc^s 

literal Wfl GS06 W? «IK>1W *lftMl B l ftw 'SIlW I «l!3WC“lsl W? ^§ST TOJWfsjT^anT 

4$ *1% ^str «imw $ft s&*f fcro# ^?r i wm tipBiw *flii3W5sr 'srrtucsr w 

b'IC.'S «I|C<? I 


tr ^ocm t|Rj P|^c*i^ alftft R>^ Hlis W*IRT I ^f%*T (Hw ^Hoalwl sll% <i«U| 

*1% sfcfl W 'ifta w5| '"1% wstf ^ Rf I ^RBf R«l*i *»«w ’•tt^ ^Hcwls?) sfl^fa C*r5. CStW OT 

*@m ^eht aR*r to ^Br ftrosr cro pt wp Mftcro ^ *s i «wiw 








<iRwi i>w ^1?f I ^ ^lsCi 4 l ^T‘Plw*i ^hj^owrai ’ 5 ff?Dt W wlwl '°c\&n '&'& I 


w^ot^w TOIJ -llirf : mj dR»flJ iRi*^ c^co^i I PT liww 2N^T 

^IW^p, R'Slsi ^CJRT 'Q rjvphw ^tSRT ^lli^ adt'ojc^ ^<pfT> CTOT^T I 

sm ^ wq&wa sit^f^ i ^ c rc$t#t sm 

1 ^ sMi ’srhprf^t pr^5®t « ^ 

, sm*n% a# wcv»c*m wi c^fcsrr^r 

WWW ^ CTtC^ PT ^[?)>o ^?T df^fl! PIWPT ^IS ^5M c^l^Lfi ^ft?T I 

^«r*u (?Plt Pf Pf HI3 ^iH Pi w R'Slii 51^^* c*roc*i I 

FIC5FT 'ailsl'S ^PT^Hr I 








iwf 


’ 1 % *fl 3 P«tT s ^9 $*BT <S ^to*l ^ 

(Pyrgaarid) ^C*T I S*¥8C?d' -qp'^vsc"^ J!fy* <FKWW *Rr <5^ totto mTWii vHk.«i| ^STHI *!mj 
l^lwi^ Sif&fu ^»afaw *1% « s^TSIM faijta 1^* 1%i^® ^C*T I WPF* 

{we*r£?n3r «rof i%» c#f i Ss&"&« prswbt iN ^ wcwpfa <fhyis 

<H?P^ « ^HRT ^fOT W<3*WR mto *# toi cs &TI1I 48RI ^ff^* tolttoft ^tof 

^fi®¥^ %$ rn^im ^sr i 



fia b»,ib *#?i ftnift* 


^1W *}% ftllftM s|®t? 

■”f%s *at smm wwisfI; ^ *i% a^jpy ^pra ^ar tim i dl^f& «n:*ri®^iisT vo- 

bo Y i%'^? tim i *!i #vi^iiH *iro f ; lwBr rnmasr;*® $ ffffc ^?iwa ^rcmi %nr*r inw i 

l 3 ^ W ^T &#5Sf tTOSW ’l&U ’HtsiK ^*TC® ^ «tflOT iSTC*f CffPTf 

dPFW *ft i 


^NWSu (Biodiversity) 

^ *9 #3 to ^1CH« dtoF! ^#e I t*r*ii^ OClKb, ^ ¥^SBT ^ *t 5 fT£% 

-^sn^i i w& wc*si # 5 ? <*& ^ tom £s?®si ^ w? dm# c^K^r 

£nto> fl «r»M ^HS$S &ltSQj*V -r ttS 3W tt%^ »l1<J"U5tsp 4jSJ* S»^@)-<iJW ftp?W 

(Sj^ ^st , a!W^®t I tspH d# dm iff *W dsrlfej ^Tf e «ii»iwi dNmt *im I S#f& 

d®# «5R^ i^Pr#! to? (?i£Wi1 <3m# S®# ^fPH d®# 


i c*i5R «s^ dm# ism tom ^f^r toi m*omi dm# 

wwi Ci^c'w ^rc*tjdtw wu 1 ?!; vmw *w w tos ^mi »mw i ^mm 

^r dw#'i ^sir dm ■^rw c^Fift? mpr i ^ ^5^*f c^iptt^ 

i^r ^!(to»T <m w i ^ mtfe* wnc*^ ^5 t« «i 

^ic» >I^WSI SfflS^« f»qM»i$,^Pi!(Biodiversity) I 

^t-^S, ^t<iR«eh' iV-ioV 




'^l^R'QSh 



#W?wte?F l^a ^icn W*WT WlW, WWT- (i) awlte© £wte (Species diversity), (a) WW§tw 
twf&ST (Genetical diversity) 'Q (vs) ^l^voiF^-qj fal&vfu (Ecosystem diversity) 

S|®tlf^5 twf&SU : 3Wtte© fP aTWlWa^s ^$1%© #Wa^aW CWfc StWtfW a«?lJtEWt 

wwnw i w^twa, ^ewtaj £wte&tt ^ awtfc caw v5rt 2 rsftf% 1%^ow i wttww atca a!3 ww ^atwaw, 

^watw, H?g^t, '5p»?crt ^ter wwa 1%^ acw atw i 4 ? gt^rtf^w atca w awrf^w tew te©i$ 

81*1^5 ^f53(T I 

Wl% fcwf&sp: 4w^ awtte^ awataw wo's vsrt^i tew ate caai wiw i (?w ^ awif% 
^©tcaw a^a, ^iw, cwta-ateiw« atea af^wte aat wafiw ^©t 1%^ i ^ atetet frsft 
aw ^©tww te ateaw aiatar ^fBui« aw i w^twa tew atwjwt tew w^aaitw £wter 
aa*te aw i Swfac^tw war ftte te atw i wawta ^ tew afca « teteaw afww^a 
acw tew ^wPft^iw atewa aw « a^a awif^w te are atcw i 4$ atew tew arcr cw twte 
a*£, wat ww wa'faitw ^wte i 

wt^site £wftacr: wi^^nw c#© $atma, wiaiwte ^aan « Mwa* ^amtw^aiw awr 

caatar awaw aMa caar te caatawaw wt^^ww ^mm wware wt& i <<m aftwsn wnt % « 
wiwiwite i 4t afwwtew atca ata arewtreiw war caafta wawia*re tew aws atesa aite aw i 
wr cw #wtwteow ^fw> aw v©ic<pa war aw wi^^stf^vww 5 twf&wr i ^w# cafi> a^cww wt^rec^ cw aw 
$ffca « at%t waf^ awte^©t a%wi>^<4 caw te©wi wa, a%, aiafis, 

aiaw, ai^ a^ wi^»^ aw ^ tew ^wf^ a^ ^ vflwsf& #w a*staiw i 

wf^wsiw l^al^test wffl ftwtwtew a^tw : atecaw Saimaa aw^acaw aret a^titet^w 
a^rww^ i atecaw «iwaiaj w^iw ^wi^ ^ ter ate% ^ aro i twaa a?aw tew ^aaw®iw 
awr te ateca ^ «iwaiaj af%f^© aw i atetaw wawM vawsf& tew atew fwgp® 1%f& twaww 
^ita^» attw i ca waw^ 1 ^ atea wtaiw war tewte tewotcw i 

atecaw cwaw #w wt ate* ^ aaw aaw% « awif^© aw wr a^©r aa^ww fwwte caat caca 
caa?ait atea a^wt a^t*f aiaa w^Kaca i ^aaw ^an^a cswstete?a%raa??u 
Iwt^ i catcait aH i%ate alw’fw ^wo© atw^o cafBt v^iaiwiw atfw i te^ ^aa cat Iwtew a^wt bb 

«m te 5 ^w caca i Wi awfa^5 I^i^t ^aa ^ wacws ^ atf^r afw^fw ^w^© attw at i ^ ^ 
^a^caw atf^r wswat ac^ ^ ate© atercaw atea^ia at^ i v^iw# aftew ajte ^wter 
^©tw 'swcaw aaatwara catwa-aiw^ ca^© attw i 4$ catwa-atw% aiatww waww witaws ^tetwa w^cw i 
atat wwtaw tewaw^ aj<aiwa waa aw?a atw wt^a wjte i attew awia WEot i ^wsrewr 

ai^w 'Q waw w ^%ww cwPm Wst awtaiwtaw c^bt® ai% *$$$ ^tawa wroi 

ca^t, ^aa, f^a « wi^raite aiawr teft ate wca ^ i ^awr tgw catw t'ajsjw a?aw teia wtta i 
atew wa^©wite wawiaw# ^wscwtwt t'jw fwat atwtw w?a fteiw w^ww w caw %cww a?art 








itrl 


trbro flit's I 4P& C^tet Rt*1 < P*J'1t 7 t > filft ^JJI C*tEtT a®f*l N'SC'O Hlta I "1^*1, fs“l G *1* d^faa 

wi*f ^tt **c*i wWsNilw >iii*iM ^ i pt *Brc*t c^icbt #hc*$ ^Kni^%r ^it to ^ i 
*if^m c*tc* c^r swffe 1^5 ~m ^nr toi *tra$ 

1*lM*|y>! n*«na ^^(Suiw ^0*1 ' 4 M^1*I< i 

0fo| #lt** ^c«u' PWPwl, «iM(iR'ifl^*i'8| g *)0w1* Gbi*iliij'B| 



*?jw cw Tri?r w, ■’Rp CTtPTf to i 5 tte*tt*it ) ' e i a 3t*frt^, g «mjhj 

fw? ^*tcas fist spsif^o i 


^T^l* iBfatT TO-’laMIstia ^TT (Cross pollination) ^fS-'I'otw'i* %TO ^ %f RwaHa vhj 
^ tlf^I $*RT l^sflH I Stlft^T ^»H(&ll ^BlT C*T ^#T «s1$s|*l$\b (C0 2 ) 5 tJR TO* TO? ®Rh-$»| 

wis *c* i to? 0**^1 w ^Biobm to 2 ) 

w 8it%sfT t§\ ^ms *st 1 <ii\+&tiz\, « Rf%^ a*fir 4Ri^ ~m «it^iM, to*iiR, 

^littwwl R|fi*ffliM sjaiRu \ <*& m c*r, *11**110* torW g l^r^srk®^ #to0*3T 

*l0bpwl* nR*ll$ 1 *tce^ ^1 wiw sfflsi Wif g sififtro rwt RhjhH teR* 

TO-' a i < Hh (Symbiosis) TO^f «iNjI0's **1 Rt?T I RRf ■'iH^s ^la^Plt* *Ral J i*01 ^t 7R-wi<Hh*lfil 
(Symbionts) TOT TO I ^ TO -, °1 *"41*1*01 ^l^ynls VWI C*T R^al-R&al att wit* f»Wpi*al TOT TO I 
®MM* 'illWlbHl CtC* «£[fliG *101*1* W5 OTfiWfSfcTOr WIVl*0l fN^pt M**W '*it«i!f^*^*| J C*5$ 

TO I *I0CTO ft®1% ®5R (Odum) OT <£$ «ltG8R^*%f TO*1^ ^5lw to® *ttsf, 

CTTO- 


(*) *H'3|<p «il«8&iil (Positive interactions) fl*T *5^. 

(^f) ’•IHI'q* (Negative interactions) WI 


(*) <Hl' 4 |* qttffftiil (Positive interactions) : ct «ilG 8 »i w lc 4 #t*sr > 3 *f 5 anjl^c* ^R)?r®t 

*cs '©It* *i*i N* *w I t*wi J i^.w01^taa 4*ft ^1 '5 , oa^ ^ v t^ v © ^c's Hlta I «i^o«r*i* 

(Mutualism) G *t»i*ic*iPiet»i (Commensalism) ^TtW ^ ’SlPt '5t 5 t 



*ar*ntt 






RlfeyHPlBffl (Mutualism) : ®«tl^ 

^pn?f m\ frifs i ctR*T f CTbrtf^ 1 sw*rt%, c*it*Ri*^ 

R*( 'B||^*CH* W*1T ^jPT <SRl 

RRntil *RWBH ^ I 1 ^ 1 * «HR <*WK ^ cm 
%b wnc 5 !* Tfi&s ww ft«fG wim *cai <a 

^It^a Hhhsa <*1^ SRt^ra IVwla I ^ ^l*t * 1^*1 ®lt^ ^ tftpBt \w h1%S*i 4 . •p^c^cm *r«*<1e5w 

■^flit's Rl^RT *ta I <i(*ft (T-RI 9 ! g m*fD sjfll* ^laHh 




ISaf iO.I : RiS4*ll0«t»l 



I «iPR ^©tae ' 9 lFteiarei HFra ®PPl JfWl^, I 

^Btu ^^*#5*8? 'srt^ocsr fttsta wi« ^jtc^ w ’^al w i 

U$$ 35 tftHtsr (Rhizobium) Rsi WF^fa (Leguminous plant) R*C$ ^P*!H 

tjjfc (Nodule) 2^S ^?3? <fl 3 3t ^8% ^fttSlwww l -h^MI^I f^l 

'^ifl^tsk ^si isriRA^# 4il'«GR*il w ;t i$i Wk*r e^p’i^gEi^t#® ^ft c^w «ite^ 1 

(Commensalism): tf’Psaf »W^fll(MffTPW lil^T ^ l 

®*l^£ ajt*p3 ^H'S cq*i*i> 0tR*ft ^C'SST "iS«dwj fitw •illCcf '^fN^^St 

^ ^TSR^f ^3 I «H^C»f «RT ^CTST ^BJ tW#» ^£S $5*1 

*rar <ntFiM , 0Hj i ®n!5a'’'(H^lf) ^sr R^r ^ch <iRi^3f c*rc*d ^ffca ^sr^iti 
«ta^ &%? ^s$_ tm& i$i 3j*gis t^lwl 

^j^stsfaRes "PMPttoi ^sr ^tT i 





1®31 1«.V 4tiJHt(*|PlB|'t! 


(*) *fcfeffrSffer 



WD INl^P’flfiWt^BT ! 4 CTOS?#!S(C5(5 <<Mii^T$®ss&I 

^i*lt^^iwstoc?1^? i ®ic s r«M <^l *m, cph- 

Cl$* (Eiploitalion) : <d C^ai ^*fF sf®J^ ^t Hcst^oiw (SW 

W faWI <55$ I J^p?- ^*!®t I ^«?®T ^StRsil ^n*Pf <5W 'MOWBS 5!$M ®fl5!Rt^i 

!?fw^rfaMt^ri «Hft*i" wr® *)flfe$ ’fli wwa^Pmi otRsi 










W «* dtw %%? 



*S!W!^i — . 

0 ^30^1 © TOW 




M) iiw c'SSw-’lawi# ^r»f# 


fi?ai >©.k : <HhH 


SlWPfl^W 1 (Competition) : C^lCTt 1^# ^»ft^ ^f®t5T, *tlf^ « «I15?W5 ^FIJ "STC**! 

dffaPIlFkll VII <ltW I ts fl£^ ,s !fR ^EE$ I 



ItSTflSf^Pf Tift «MJ tilbU^T 

fifcw w ^5cc*s w wt ^ 

^ ^ si^gic# ’SiJlPU^It^lPj*! 

gfl^Ngpiros <$ (Sf% iw 

m\ 


%*rai WMNHt Ptcgs ^ 49®U|1IH ^ CT ifilMdl 

Rhjmw %*$ to af^ftw fas Wrt 

UC'W'fB SllHH *M*1Mit ’ ¥ TCPl 
H^'j^ I ^Blt *IW4H ^<£S£ 

^#fc*p@«s ^jp^i $fi?s <ff@tC4t ^lat 
*lBwc*ifl wJs'^ilgj <i«ris <31E4 57IHI 


vl*iiRsi *stejRw "sWf 





^Wfe|5=5H ^qnr 


ffefl *©,i» s *lW4k*)Pw 


*S®wH W^IW 

#£43T 4*141*1 VlMJ W Sfl 5 ^ T3S=U Vlfiftf I ^ 

^OTC^ WHSlJ #} wv 1 Sfa s I 4HC S I*T $*#*!•* C35R TJtfl>, *ftfa, I -^H ^jR% 

SiM’ftjtfllS S^Rsss 4«it*ia uiRli OTR- ^3T, f»VWf! ^ajlfe OT&T^ £3£¥ >!&£$*£ <*!$ 

W« ^*fl*TH I <fl& *#£4 a t W®*? ^T 43Rf &&£*! t%#3 ws SS4$ ^Fl* 

«fla*i ■^ass i ^wwsr ®!fik<3H 4ft5”l'®wt wt? ^ 4^s ^pfi^Wa alW ^ UUffi c^§ 

^rsF^® at ^uDh as i ®^!%s ww #3 e ?wik ^iw ^p^si ; ^?w 

^gpi^ptn w ’w 8Wif%n ^sWfT, *i^ *n^, ■fair *ip? 41454^, ^rst 

%f% ^131 "SI1*R Wl^?l ^!JH « I WlJ, ’IWS, wrt^Rl, wp 





i stiwr 



sft^l sftWT sillttM 


^ <tph w, ^ppmm, ^*f, 9 itf^ sfo 

’it'QTiT ?m i ’ito'f ^si^o ^ ^ w 


’Ito'f <?IW 


R<nf&efeiM ^tit ?m i ’ito'f ^si^o ^ ^ <Rm w?i ^ 

mmim* ^ i ifa «um <co 2 , co, ch 4 , n 2 o t®jtft) ^ wi wnsit <xcs 

■*im Ifa^T 4t7F§ (Green houese effect) <TC7T I f)«m$>l ^ >1^^ ^ot CTO5 

?m « wi **m capfiMit s®tt<i 


HF5 



4?t <ns5 ^ i 'iQw*i »i«if^v4> «fRR?r SIh*i®»i 47 # c«fw?m 


’tt'QTJt TftFi I ^5lt ‘#W t tWTO 8 !* >HN<J> 2R^T^ I 

^o»iiw f^rw ?T5Ftt3f ^rt csftarc“ttE?r 


TOf ^ ?TOSl t^ 5 'srPfff© ^ I *113 M»l fail* *tfl5 CSFfte I fWP ^^H3f 

erc*t <rr «it^ ^ ^rj m, w*it ^ i 
<?Fti7fT tflprt^Ft?r 1*iwi^fHt Mifrt ^ (7ft 4^pi?f fc*isr f^t Rmhi ^ ^ 

%#3^WWW^I ’tf^f^o 5f5» Wtfs ^ I ^RliilWs] « wot 
^i <#w ^ i ?i!>fi#f4 ^ 

■srii^ ^ w, #^(, *m (Tti^mf^s *m\ w, wf«^riffo ^ w i 


^®ft ^ ^TlBEJ WI3 ^Sff^o ^i ? 


^s w w, w «*r ^tp^w 

WI3 «^s ^ 


•9W 



ras« 


^ f^it?r i ^wut ^l^o c^r jiu>^h «f^tfw «mchiS) «tc® 


^ I ’Ito't ^ Cittw 



mm^ i to 'snw^ 5 4 





, I^r, 'sprite t^nf^ D^t ^r 


^imspf ^ i ^ < i^t?f ww cm*r sf^ <#srtFt ^ i <$w itph 

erwit^p « cm*r ^ '^fwra cm*r ^ i w, ^ sti^f^s 7 f°^ c t 


■‘ilf'i’Si 



2Rt^ '5R]ps f*tl® ^| ^o 



« 'spn^wr ipr <11% 




«tt^ I ’Ito'f W^FtsT ^FfT ^3U 'sralflP W (Tit ®fW CT W® 


2# 2Tft% (StW "TO ^W W^ 



'f% ) *f^ Slf^fllil '5T^q**P c t < W5C'8 I "^[ ^<M, ^ 





TA 









8|*[ 

ii ft?^Mit^i 

*i siwsi ft ? 

vsl ^ft*tJ’ > ^8*l 5 T^ s tW^T ? 

8 1 «IJlfl^lHllPi«>1^lC*TO? 

<t i *iw <tw? 

*HHl^ 8|*f 

i i if%^ loiter« "sitwt wo ^wt?r «nw- ^jwt w i 

i. (^^ < 1^5l#^fJ-^|5T? 

^ ^0«r *. Rail** ^jtl^^i 

«t. ^nsftw^r ^ *nfa fitm 

4<? WI tft%t- 

i. witra toij ^ 

ii. wu $*1^5 ^rt ^ ^rt 

iii. ^nf frtfB ^r 

faRU4Hll> >l$4? 

i *. i « ii 

«t. ii « iii i, ii « iii 

\ 

^ »t^r-► -► ttm -► ^?h 










®iic*ilw vs« 8 ^sra?r^s?r^Q 




i fl» 

*t. \0 


8 . 


C^fG Wl^, 

*t. , »Brc»lH 


i. 


8 fG 


TO 






























































(Fermentation and brewing) ^C^sl 



2 tt?T \rooo 


W TOlt TO Wm I (iW>o) (2m CTOW CWCSW C^lPl^ at CSrWfD«l-m 

m CTO #^f% W 1 TOW ^ TOTI TO Watson m*. Crick 1 & 4 R 4 







[A^LjkI 

jrcj 

Ci| 




Ljj 

1^ 

IBI 

ip^ 



tv 

■ L-w» 1 J 

Jil 


*Kfw TOJ WTO (Tissue culture) « firW atTOa (Genetic 


SR'S 




: misTO «aw at «awif^ *TOa ^ 



(Tissue) at ml awt m I 



C<>H 



(Nutrient medium) # 5 Wf afmit TOt 





^a# ww^s ^ to i $f%w 



8fkn CTOt TO at 


TOf^caa cto arom^, at ap^jft, a^. 



mTO TO3 ml mi 



« afom to 



w isaiwH mam ml m 



* OT TO ^ TO ft til WI 5 mt m TOS ‘TOflffft (Explant) TO I 



i I ft^lM : TOmiW « «q9Bltrtsi TO Wr ml m I 

* I Wf TOW fcsftt : $f%CWW TO TOmi%r *lftw foUlflM, Vl$t&lmCTO ^5 


*i tow : isfota* to rnmaatfm aftw foUiliH, ^!6 itoh, ^ror ^ 

am a*ftw TOW (Semi-solid medium) fc$%I TO TOfr ttm ^atWR, CTO TOtm (Agar) a^ wfo* 


VS I TOW af^t : TOW TOiTO mm TOT 




5ii a? 


"» (Autoclave) atm i^i°CW. TOl^oiawiaim, i<? lb/sq. 


inch TO *oft. TO #Wt^p ml m I #at$p WT 



^®t « TO 1 ? mm m ^af^tcwtc^ 


m wear ^im mi (inoculate) m i maa ^toa attaa ^ ^am to am fwfw£ tou « TOnmt 

(*<m-*° ot.) ftmftwo w afom to TO m i ^ a%m tocw fi^gr mm taotroa 

wtajtw mb# wmt (Piantiets) m at arow (Callus) at maaffa i^mc^ aim m i 4$ 








8 I f**||*R* ’rWJW : 4 W® "SlSrWtC^ ^ ^ Wfe 

*m®s *rt RU^wiw w ct«?it ^5 ^ '®n^t* ^ 'sn^r ■sircrcsi 

wim^r^i 


ff i ai^ aRiwi ^ ^ *rtiw mu i "^ : bwi^wiw mfaw *oi '^wnsr 

•ulsts'GRlt'o ' s ftfl> 'osI C^ft> C^fl> atC5 <Hhl"'os s»sl ^TRl I Hlwi *iMlt*il i>lsl»lc«ii sl^ts GIW *llMf 

tjw <i$ww at^p aRiwcis ^nw <r®f ^n^si toi bNni*ic*ii « wr ^c?r 

c^wiw •rttcsr ai^fa* *ifi)Mc*i mfBt'* *iwipti 33 i 





l»M *1l*llMl *|fc 











stain ^Ri 

ftfeum 


PllfefllUl IHt JMMH 


4JI1W Jjf® 


(Kjt 6T3B 







tw ■WCTl 


\f1 *|I® 


'^'55^ ART 


ISafis.i: 1*Hbta af^jls <$Pi4 a% 

fe^tobiuw wlsr: (B^WbW a^ c#«i*ict ^iw ^nf^icir *(&&& 41%* sjbhwh wist 

$*mm <um amt cats «*rs a c^rst ’stats >wl<wl c^ ft«ics i <ss ’struct WfeM CTw 
^sf wasr toit oro$ wu sisr ^ar m i nnt&i uhtyt, %*r w *i^i»i ^ 

slat ^st ^n?n m %r^i^T cow ^ ^aitam i ^ipmw mm mnrtrn awi 

aw$ *n?um flat tviiiiCfM «n*flir viat a^caa wot *a®ic^r ami cs aa $%a ftam arama 

a?iR*i>ta ara at cantata misitf*® « >w ajar at®w am 1 t^*® stm^fla 

« w*Rt ^SC® fij^WbM fl'&CSRtJ St^% '#^'® I CT "5R ^ w i^T PT^ 

^ <ph&Is ^BT -*isl'»iR ^P 8 » W ^ll?r I OT Sliti CTl*i«t*i*i all^fa^oM «r»ic*is 

^ ^*r ^twsr gw tr?ot -^i?r ^wtT W to i ai^fer n»>y^l*ibW s^^^lsr w 

I 7R1# R«1^1 George Morel (iitos) aW®! <KS OT<IH W, PiP*qlwsl»i (cymbidium) *iI*js> «iRP» 
at^tfer ^ ^c>o ^iR 1 8 o ^l«fls bis I ai'S'JH •»i*#s I ®co^T CT, ^RIsH I^sm 

W*\%*\n §%r w ^ibj *m «n$'nte *wfer m*nw to 

PiPisi «i^blsl s*Csl Its ' B lf^ < pl i trl^ ’ a iPP» I wi m?*ulw, PWl^Js, *ihsRsl d^l^> 

ort al'i w wiflJ cvllb Ukhi *jpl 'S’dPi s*cs l *tlw 'sflfl?^ *il»i^ R'wlR mIBw*) 

^hUttM Trtqjw (351*1 'biPmi « '■ii^ih *ii» ^bk i 











wt 


w "rnwr cwft c? 

yj«*fobicaM 435 ft Rfl(3l'6 ■ 


3 l®r 'Q 



CWT- 



3ftfta I NMUlflilH oil palm- 4 



3531 W 


sBi ■srrwi 


3 ^ 5 p 85 tW IjWT 


W3 vv C35tft tot m, •nest to i «n$8 I*t (ins) 43 siBfrt^ 3t ^nror ^ctt ^ai?R ft3i 

3W 3^33 3fl3ffo 435 TO W^l tt (Jasminium) TO133M 3F» ^3 ^1«3T 4$ 
g|^J%sr ftWf 1%%^ CWt 3tftftrI35 *fom fcvllfWI ®0!?l«rW«r, 3t3ft 3^fc «lft t%3 y|TOl3 
*RJ 435 34M3 3KW (Sperm whale) C^?m W5R W I 4t W ftf 5 ^ ^C3 3fri^ I 

445J131 c®tn^t (jojoba) 31*135 ?tt^ i^iPi^ c®sj Hftc3 313^3 3531 ^m, 4t to 435 


ftFl3 W^f*l3 ^5t (CTO- (Arizona, California) wm 31 43?, 4W3 3?*t^rs ^5F^5 3*R 


TO 1 *? 


3BT '*TPOC*T 4$ 5J0 3?ft^3‘ wit CWT TO Wft, 4C3* «t? 


Ml w c®w w i TOtOTcr 


33 313JC3 tt'oNW «1PRS ^IWT CTO- 


33513 c^fPr«Itciftr ¥t3t frsro wt to i eiw 3tat% 43?, ^,3133% 


35313 *iai, c 3 cw *iai, 4 iiit«w m wt i 



, fJlf^s^lR, 1^, W^tR 3??1% 3jff 


^sRsdhri m\ wr i w, wt^r, tPw tPw, w ^r, wftr, far 3^ ^ 

^itro# ^cw m frsim wt 1wr^trr 331 , 31313 « 3 ft 49 m $33133 3531 





engineering) 


ftf3 3C35|*l3 3t 




mUki «rj®ict 331 313, 3^53 (^ftftT *jfft 3 *rt cwri dnaw 


3%l^T ’stelt ^OTT “t^3C#*R ^f C^?#4 tWA 

3^ (Recombinant DNA technology) Wl WI 


3^%w mm DNA-<3^ 




DNA 



, ACT 3 t%®, 31 % fflW ^f%W 


TOI^W Wl TO I ^ W GMO (Genetically Modified 

Organism) "^1GE (Genetically Engineered) ^t jJhwPi^ (Transgenic) I 

(GMO)tW%^ DNA 3 ^S Wla : 

(4) ^l^s DNA (target DNA) ^¥sm I 

W 435 ft W 35 , m 'srmw dna wt ?m i 

(ft ftftftHIW DNA C^PR TO13T W 3*% (a%*l^ liRWlt 5 ! (DNA C4 4ftl^ %*t3 

(fRWt 5 !) I 


(ft 



DNA 


«?latoR 




E.coli 





0 to (E.coli « SftnwKl) ®foa<.<pla 
C$F? DNA-a ^ra*t 

0 mEB^-r 

5fl^J tor DNA- 




I 


aalw® Hr 
to m 



DNA qftpicra W®la to 
NA-R Wlfl ^toftoaS 
DNA^ 


ItoPqwfc 

DNA-*fHito 


(5) R^lto® DNA *1® WRta a*^®^® la^PaorG DNA 
4R ybliM I 

#aa^ at Hr atasHtaa aTajw Hr ^MNtaa 

atom ww aw 

w aca tom* at tateMfla atfa® a*sHwa 

^fRla «q a^t^^to 5 ^ RlW 

r®sr wr ®%nwa w atfa® a^Ma ajfRla Hr aetoa 
'to 5 aaaa ada® a^R atom Hr **tRm®R ^aft 

atwr Ha*Rr8f at ijaaft <m cwmt swito mfctt ^ at 
•sato* to aataH ■saRiw amt aw i atfa® aww a^tto® 

*mi*m #! amt® ^ta maa atamm i Hr attotaa amttar 
ta g® a^tto® tafto r* 5 ^ tor at ai% at '5R#ta ai'sat 
rvri atfa® a®RR a^tto® tow ^ «Ria>ito® Hr 
wiriw ^t® atta «sm* a*tto® toma ^fRi^s Hr 

awHcn 'srwIw® Hr ^Mtecaa m®t<Rt <r$ «qa* a^ito® 

to **rRi®a Hf%® i a&H® sjenw eastern Ram #afaata^ 

(Biosafety) H?R *M% TOT Haft® RR to Hr at^Htaa H3f b8.^ : Alto'S DNAaaj% 

(To mt®#tf®a5®tea #fo totHamr Haa-^tf® to Hato® i aaH® awata to^®i at Toxicity 
aSNn amt w rt, to to attotm to$®t at Toxicity aitoi amt w i 



i 

& 1 P) 


“plto® Hr 


o £i*hm«‘H atom tofto’fc dna 

5 WfPfe-«w^ji 4 d 5 ( 3 l*iit»i am 



O artaseDtotaa <toRi 


^tf^a fw^ «Jl4Cl5Q*| CIPH 


*ri to w i«riHfl>4 fttomito: cerwf&a* Stowito at tofto^ dna agf^ ^cat R%to #a 

agf^i •$$aato^atoRr^tar r^r«^®£ afto#a^atatmtalgaRttoi®ttaat®atR 
^»attai *fta^%warwiw%r i 


<q$ a^ Ri^Kaj car^NR® altoift ^acasi wi® ^staa w i caaa- HH ^Bt, HH 

^at, HH *tr (to SteiH®) toH i *qaa ^a catoiau^t (Lepidoptera) ^ asHeat^at 
(Coleoptera) ac% «W^ a»(®^sl ^fHa®^ HfCR atof*m I toar Bacillus thuringiansis 

(Bt) aiaas amtoia Hr rwj acaa a^icaia a^a t<fllaa®®iw afaaf®® aaja^w Bt Com, Bt 

Cotton t®nfa rict ^iHH® a^r ^ i 


•aft a^a Ri^ar ®ftaR aftotfl waa wi® ^staa asat i caaa- ®ftaia casf& caito (Coat 
Protein) Hr ^iHi®wa atajca caiwfta 5 ®ftaR (ToMV), ctoaa carsrfta 5 ®ftam (tmv) ^ 

c5iatcan a%® Ha cai^ffta 5 ®ftaia (tmgmv) afto# ipacaa wt® ^staa wr i to 
®ftaR (prsv) aftotta wi cacaa ^t® ^staa a^at i pfl? afts ^ aftotft to ^iHMcaa 

atajca ca5 afts atoar% cata^rtaawt® iB^iawa wi acaaat®a^i 







WR^ ’ll? 


*IW1CT 





(Herbicide tolerant) 


awi 


^ nataa 


aat 



tolerant) ftwHt fraH aa^a W 


^TRtsa W 'SfW rH^S. (Herbicide 
, ^jt, Iftt, <W1MN (Canola) 


A 4 a nmn 4 a$ 4 anHa £aHHr (Trait) aaitnt ala I 




4 aa t£| t l? 5 C , lf! 


(Herbicide tolerant) 



i caaa- ^ir 4ai wta w 



aw i 


Hr^ ^ifTOBi atarca wra tfHaR ^aa antt acaw i cw- atw * ^at Hftt- 



Hr ?awsa tot acaw i atw cnla/wtaaa caw antia^ aartJt watw® w? 



4aiaaTRan%r 


a wsa *mc*w 



aawi 


2 n% caKar : nalH’I’J caaa »tspsr TjW Wlfikaa *lHaW ^Hia ^RT Protein c Hr ^inm nar ^caw 

^w aftr ntaama *tfiwwtwi 


wiana ^a «aw, awwa ^,nm 


a aHtaa ^Hta *rt Rtf a* 


C 5 ^ia canHws < #a^a aftM ^taw i <^ta ’Mwa *iHaw « nan^saR ^Paa war 

Hr, aat CysE 4*r CysM c®^ia Hrwitw ^iw@a asat acaw i 


a Hr ^iRm a*w 


lata \ fl> 


Hftaat C’PUfl : C<p|1®pFo 


a atarca 


H-^ifatcna Han 





frstaa Hr amia a*ca c^Hn^slw nfaalw e. coli 


aat 4 a*. 5 .^ ^c'o 


ca^Hn^stw nfaal^® e. coli 


tat ana^aa aawR 4 a* 






aw. 


a, AIDS 


a, awaana. 



WR^Hwaa atnrca ww® ’ll? 


a ataam 4 an ^a wtana ata ^o f*a «wi a<*wajaw 


•1 • 


aw « an 


asaawfa 4atan aian. 



a^JWtaa aasH^asm ^$aH 


afata*l ataWWat aa®r« gjo aata ^yntaj <o$ s^%a amla aataai w. 4a.ca ^aft ^*dc$ Hr 

StCaHt^ia ^la ncaant asa 44 ®rl 0 sa Pseudomonas «Jl 4 lBHai frsH 4 MW«t at nHOTa tfsa O 


a c®a's 



a ait ta*k4 wta^ aa^s Raw 



s|*[ 

ii iNw’froftw? 

vs i 





b. DNA <f s l'5l<1 ®MJ <*RWt^ <?rt? 

*n$Ft<Bf *T. «R5<M^ 

*t. <?r^t6w 


^.It^aift^- 




i«ii 


. • • • • 
*f. 1 'Q 111 


s 00 • • • 

*t. 11 « in 


^r. i,n 'Q m 





^i*f ^rm ft»9 <iwart» 

^tnm 



*1. 

^im ^ frs9 ®i^> mi $<fpr 

ailfR>^ "l9Mt*1 ^*fHm 


thwart? ^iw 

*t. 

Wl^Bfoh Pl^lbH 'Srt^f 5fl1W ^®9 

stiffs *i9^ 



^r. 

^<p fr»9 

snfffc* *ita?*r 

^jRRfr»9 

<WRR £v»9 



i. TS: 4IH1I&M MNKRsi (&% *1^^ Sl^r W ^TQ «tr^M GlWW® w 'SlBlt 

m i Ifcft *rw <mc®h ncsr w®^ «it^ mto ^rtc® 115 ^ ^q 

*1t^?iT c^5 qiw 1 4 ^ c®i^ wi^o oft* faft 'srf^ 5 w% csrffl srito^t wt^o ^st^r 

<mw 1 3%?n?f 4?r ^mt fcwrc Rt w *mx %*r sifoiiM «i*h 


^ 5 . 

«T. GMOW®t^[? 

«t. W: '^lii^rlcsM ffR[»1lCW ®rl^> iSsjilW?! I 

wiQBil^PWsIftani 1 >M! &>9 <imm *brt 9tW^M 


■Sf. 


i^l# 









- ?Tft%I C*W ^JpRt 




















